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PREFACE. 



Within a few years bacteriology has revolutionized 
surgical pathology. All wound complications and most 
of the acute and chronic inflammatory lesions which 
come under the treatment of the surgeon are caused by 
microorganisms ; hence the necessity of a proper recog- 
nition of the importance of bacteriology as an integral 
part of the science and practice of modern surgery. 

It has been the endeavor of the author to present the 
different subjects contained in this work in as concise a 
manner as possible, and at the same time to omit nothing 
which might be deemed necessary to impart a fair knowl- 
edge of the subject. 

The illustrations are reproductions from Lehrbuch der 
pathologischen Anatomie, by Prof Klebs, Jena, 1887. 

N. SENN. 

Milwaukee, March, 1889. 
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THE 



RELATION OF MICRO-ORGANISMS 



TO 



INJURIES AND SURGICAL DISEASES 



Introduction. 



The recent advances in surgical pathology laid the foundation 
for the wonderful achievements of modern surgery. In propor- 
tion as our knowledge of the etiology and pathology of the 
different surgical lesions approaches perfection, will surgery 
assume the dignity of an exact science and a true art. The 
future progress in surgery will be characterized by original 
research in the elucidation of as yet obscure etiological and 
pathological questions. If the nature of a disease is well under- 
stood, rational suggestions as to proper treatment will follow 
as a natural consequence. During the last fifteen years there 
has been more real advance made in surgical pathology than 
during twenty centuries preceding them. Bacteriology opened 
a new era for surgical pathology. The knowledge which has 
accumulated from the bacteriological investigations of disease 
has opened new fields of usefulness for the surgeon. Many 
diseases heretofore uselessly treated with drugs by the physician 
are now successfully treated by surgical measures. 

At this time, surgical pathology has almost become synony- 
mous with surgical bacteriology. Text-books on surgical 
pathology of only a few years ago are consulted in vain for 
information on many subjects which now attract universal atten- 
tion. Owing to the activity which is manifested everywhere in 
the investigation of the microbic cause of disease, the many 
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discoveries which are being made in rapid succession, works on 
pathology soon become old, and are consigned to the shelves of 
the antiquarian almost before they have left the press. The 
author of one of the best text-books on general pathology found 
it necessary to prepare a lengthy appendix while the book was 
going through the press, in order to escape the criticism of the 
reviewer that it did not represent modern ideas. We live in an 
age of independent thought and investigation. No discovery is 
accepted unchallenged, and all new claims are subjected to the 
crucial test of criticism based on original research. Reputation 
no longer carries with it the weight of authority, unless the 
views advanced can be corroborated by the independent work 
of others. 

In the preparation of this paper it has been my principal 
object to gather from the current medical literature, in compact 
form, the result of the best work by the ablest nien on the vari- 
ous subjects to which I purpose to call your attention. It is my 
belief that, by following this course, I shall, at least in part, fulfil 
the duty entrusted to me by our honored president. In all in- 
stances in which the opinions of authors and investigators came 
in conflict it has been my aim to represent their ideas without 
an effort to harmonize them. In the consideration of disputed 
points, I have not hesitated in stating my own convictions^ 
which were based either upon the results obtained from inde- 
pendent original research, clinical observation, or a careful study 
of the literature on the subject at my command. Crookshank's 
Introduction to Practical Bacteriology, New York, 1887, and 
Klebs's Lehrbuch der Pathologischen Anatomie, I. Theil, Jena, 1887^ 
are the only text-books I consulted. From these I have freely 
quoted in the descriptions of the different microorganisms. 

I. Hereditary Transmission of Microbic Diseases. 

That many of the infectious surgical diseases are hereditary,, 
has been known for a long time, and many theories have been 
advanced at different times in the past in explanation of their 
occurrence. The modern views of this subject may be narrowed 
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down to two suppositions : i. Transmission from parents to child 
of a predisposition to certain diseases. 2. Transmission from 
mother to fcetus of the essential cause of the disease. The 
supposed hereditary predisposition is interpreted as meaning 
anatomical or physiological defects in the tissues, which render 
the organism susceptible to the action of subsequent specific 
causes. The existence of minute anatomical defects of blood- 
vessels, lymphatic glands and vessels, connective-tissue spaces, 
etc., is looked upon as conditions which favor localization of 
floating microbes, which find their way into the body during 
post-natal life. An inherited defective vital resistance on the part 
of the tissues to the action of pathogenic bacteria is also con- 
sidered by many in the light of an hereditary influence in the 
causation of disease. The conditions are recognized, but no 
satisfactory, demonstrative, or experimental proofs of their exist- 
ence have been furnished, and yet the immunity of some animals 
to certain diseases cannot be explained in any other way than in 
attributing to the tissues anatomical or physiological properties 
which protect the organism against the action of certain micro- 
organisms, which, in other animals not so protected, produce 
a fatal disease. Clinical experience has also shown that a 
great difference is found among different persons in reference to 
the susceptibility to the same form of infection. In many per- 
sons, for instance, inoculation with a pure culture of tubercle 
bacilli would be a perfectly harmless procedure ; in some it 
would produce a local, latent tuberculosis ; while in a few, rendered 
more susceptible to this form of infection by antecedent heredi- 
tary or acquired causes, the inoculation of the same number of 
bacilli would be followed by rapid and extensive destruction of 
tissue, and death by early and diffuse dissemination. The same 
can be said of nearly all, if not all, infectious diseases. If their 
existence has not been demonstrated, we are, nevertheless, forced 
to recognize the influence of certain as yet unkown conditions 
inherent in the tissues, and often traceable to an hereditary cause, 
which favor or resist the action of microbic causes. During the 
last few years great progress has been made in showing that an 
hereditary transmission of diseases, in many instances, at least, 
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is due to a more direct cause — the transmission from mother to 
foetus of the essential cause of the disease. This method of 
infection is not only interesting from a scientific standpoint, but 
is of the greatest practical importance, alike to the surgeon and 
physician, in regard to prophylaxis, diagnosis, and treatment of 
many forms of disease. Although our knowledge of the intra- 
uterine origin of microbic diseases is as yet imperfect, there can 
be no doubt that future study and research will clear up many 
existing dark points, and furnish a satisfactory demonstrative ex- 
planation of the direct and indirect hereditary influences in the 
causation of disease. I shall in this connection only speak of 
the clinical observations and experimental work which tend to 
prove the direct transmission of pathogenic microbes from the 
mother to the foetus. 

I. Clinical Evidences. — Lebedeff (" Ueber die intra-uterine 
Uebertragbarkeit des Erysipels," Zeitschrift fur Geburishulfe, 
B. xii. No. 2) reports a case of premature birth which occurred 
eight days after the mother had recovered from erysipelas. The 
child died ten minutes after birth, and the author found Fehlei- 
sen*s streptococcus in the lymphatic vessels, in the diseased 
skin, and in the umbilical cord, but not in the placenta. The 
author believes that the streptococci were transported from the 
lymphatic vessels of the lower extremities of the mother through 
the lymphatics of the uterus into the placental vessels, and from 
the maternal into the foetal circulation. 

Curt Jani {Lancet, Sept. 4, 1886, p. 455) has examined the 
healthy sexual organs of nine phthisical patients for tubercle 
bacilli. No bacilli were found, in any of these, in the semen 
from the vesiculae seminales ; but, on the other hand, in five out 
of eight cases a few were found in the testicle, and in four out 
of six in the prostate. The testicles appeared healthy in struct- 
ure. He further examined two women who died of pulmonary 
phthisis, the ovaries in both presenting negative results. In 
one case of chronic pulmonary phthisis, with extensive intesti- 
nal tuberculosis, he examined the Fallopian tubes and found 
tubercle bacilli. He believes that the tuberculous virus can be 
transmitted from parents to offspring in one of two ways: i. 
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Through the semen of the male ; 2. Through the migration of 
bacilli into the uterus from the abdominal cavity. Infection of 
the impregnated ovum by the placental circulation he thinks 
must be unusual, because the examination of the body of a 
woman, five months pregnant, who died from acute miliary 
tuberculosis, in whom infection took place through the growth 
of a caseous mass in a pulmonary vein, showed that there were 
no bacilli either in the placental attachment, in the lungs, or in 
any of the organs usually the seat of localization in the embryo. 
He, however, considers that it is by no means certain that in 
chronic miliary tuberculosis deposits may not form in the neigh- 
borhood of the placenta, and thus infect the fcetal organism. 

That pathogenic microorganisms may exist in the blood of 
apparently healthy mothers without doing any harm is well 
illustrated by children who have been born suffering from acute 
suppurative osteomyelitis, while the mother, through whose 
blood only the microorganisms could have come, showed no 
evidences of disease. Rosenbach reports such a case in his 
article on acute osteomyelitis. 

Sangalli (Virchow u. Hirsch's Jahresbericht, 1883, B. i,p. 383) 
found the bacilli of anthrax in the blood of a foetus from a 
woman who had died of carbuncle. In opposition to the views 
of Golgi and others, he affirms that the transmission of the 
disease from the mother to the foetus in utero could only have 
taken place by the passage of the bacilli or spores from the 
maternal to the fcetal circulation through the placenta. 

2. Experimental Proof. — Bollinger was the first to assert 
that the bacillus of anthrax could pass from mother to foetus 
through the placenta. 

Strauss and Chamberland (" Sur le passage de la bacteridie 
charbonneuse de la m^re au foetus," Gazette hebdom, de Mid, et 
de Chir,, 1883, No. 10) experimented on guinea-pigs to prove that 
intrauterine transmission of anthrax from mother to offspring 
is possible. Gravid animals were inoculated and the foetuses 
examined immediately after death. Blood taken from the 
cavities of the heart and the liver, examined under the micro- 
scope, never showed bacilli. Cultivation experiments were 
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made with the foetal blood in veal bouillon, and these demon- 
strated that in some instances the blood of all foetuses from the 
same mother contained bacilli; sometimes all cultures remained 
sterile ; while in some the blood of only one foetus would yield 
a positive result. From these experiments the authors came to 
the conclusion that the tissues of the placenta offer no insur- 
mountable obstacle to the passage of the bacillus of anthrax 
from the maternal into the foetal circulation. 

Max Wolff ("Ueber Vererbung von Infections-Krankheiten," 
Virchow's Archiv, B. 112, pp. 136-202) has studied the subject of 
intrauterine transmission of infective diseases by a series of 
carefully conducted experiments. He worked with cultures of 
anthrax bacilli and examined the blood and internal organs of 
the foetuses under the microscope, and tested their sterility by 
cultivation and inoculation experiments. The pregnant animals 
which were inoculated with a pure culture of anthrax bacilli 
manifested symptoms of the disease in from 36 hours to 3 days. 
The blood and internal organs of 29 foetuses contained no bacilli, 
as was shown by most careful microscopical examination, after 
single and double staining. 

The placenta in each instance contained numerous bacilli, 
while the villi of the chorion showed no trace of them. From 
these 29 foetuses 156 cultivation experiments were made* 
with tissue from the kidney, liver, and lungs, and of this 
number a positive result was obtained in only 6. 14 guinea- 
pigs and 16 white mice were inoculated with foetal tissue with 
the result that in only 3 cases was the disease transmitted in 
this manner. The author is inclined to the belief that the suc- 
cessful cultivations and inoculations were due to contamination 
with the maternal tissues. He affirms that the placenta consti- 
tutes an impervious barrier to the passage of microorganisms 
from the maternal into the foetal circulation. 

Koubdissoff {Centra/6/aU/, d, med, Wissenschaften, Jan. 6, 1886) 
came to more positive results in his experiments with anthrax 
bacillus. In all of his experiments, the foetuses of the infected 
animals contracted the disease in utero. He also found that 
time played an important part as far as the number of bacilli in 
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the foetus was concerned, as the longer the period which inter- 
vened between the inoculation and the death of the mother, the 
more numerous were the bacilli in the fcetal organs, showing 
that the migration of microbes from the maternal to the fcetal 
side of the placenta is continuous. Inoculation experiments 
with the attenuated virus proved that intrauterine transmission 
took place more slowly. Inoculation of gravid animals with a 
very strong anthrax vaccine nearly always proved fatal to the 
foetus. Prophylactic vaccination of the foetus through the 
mother proved insufficient against subsequent inoculation with 
the attenuated virus. In another paper the same author {Cen- 
tralblatt f, Gyndkologie, Dec. 5, 1885) has published some 
important observations on the same subject, made in Pasteur's 
laboratory, in which he showed that in pigs the microbes of 
malignant oedema and tuberculosis pass directly from mother to 
offspring through the placenta. 

Kroner ("Ueber den gegenwartigen Stand der Frage des 
Ueberganges pathogener Microorganismen von Mutter auf 
Kind,*' Breslauer drzt. Zeitschr,, 1886, No. 11) made his experi- 
ments on rabbits with the bacteria of sepsis. The results 
obtained were not constant. In all, six rabbits were inoculated 
at different stages of gestation. In the blood of the foetuses no 
bacteria could be found. Inoculation with the blood of the 
foetuses yielded, among a number of negative, four positive 
results. After a careful consideration of the subject, based upon 
his own experience and the observations of others, he came to 
the conclusion that a number of microbic diseases are commu- 
nicable from mother to child through the placental circulation. 

One of the strongest evidences of direct transmission of patho- 
genic microbes from mother to foetus through the placental circu- 
lation, has been furnished by Johne [Lancet, March 6, 1886). An 
eight months* foetus was taken from a cow, the subject of advanced 
tuberculosis. No tuberculous products were found in the pla- 
centa or the uterus ; but in the lower lobe of the right lung of 
the foetus a nodule, the size of a pea, was detected, containing 
four caseous centres. The bronchial glands were the seat of 
tubercular adenitis. The liver contained numerous miliary 
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tubercles. All the lesions presented under the microscope the 
characteristic histological structure of tubercle. 

That syphilis is a microbic disease can no longer be doubted, 
and that it is one of the diseases which is most frequently 
transmitted from parents to offspring is well known. Some 
interesting observations have recently been made on the etiology 
and transmissibility of syphilis by Disse and Taguchi, of Japan 
{Centralblajtt f. Gyndkologie, 1888, No. 11), and if future research 
should corroborate their claims, their researches will constitute 
an important contribution to our knowledge of the heredity of 
this disease. They discovered in syphilitic lesions, isolated and 
cultivated from them, a diplococcus. With a pure culture of 
this microbe they inoculated gravid dogs, and found that the 
microbe permeated the placental tissues, and entered directly 
into the circulation of the embryo. The pups suffered from all 
the characteristic lesions of hereditary syphilis as observed in 
man. The lesions commonly found were pneumonia, disease of 
the liver, bones, and kidneys. In all of these organs the same 
diplococcus was found as was used in the inoculation experi- 
ments. 

Most all authors agree that, when extravasations, or other 
pathological processes occur in the placental attachment, the 
direct entrance of microbes from the mother into the foetal circu- 
lation is not only a possible, but a probable occurrence. Abnor- 
mality in the placental circulation must, therefore, be recognized 
as a condition which favors the transmission of microorganisms 
from mother to foetus. 

All of the above observations and experiments furnish sub- 
stantial proof that, in some infectious diseases, heredity is trace- 
able to direct transmission of the specific microbes floating in 
the circulation of the mother to the foetus, through the thin wall 
which separates the maternal from the foetal blood. It is no 
more difficult to explain the migration of microbes through such 
a thin septum than their transportation from one tissue to 
another, and from organ to organ in other parts of the body, 
more especially as the anatomical conditions for mural implanta- 
tion in the placental vessels are most favorable for such an 
occurrence. 
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II. Do Pathogenic Microorganisms Exist in the Healthy 

Body? 

It still remains a disputed question whether pathogenic 
microorganisms can exist in the body without giving rise to 
disease. It has been 'definitely ascertained by experimental 
research that many of the pathogenic germs are harmless as 
long as they remain in the circulating blood, and that their 
specific pathogenic action only becomes evident after localiza- 
tion takes place in some part of the body, in a soil prepared by 
injury, or disease, for their arrest and multiplication. It has also 
been definitely settled by clinical experience that pathogenic 
spores may remain in the healthy body, in a latent condition, 
for an indefinite period of time, until by some accidental patho- 
logical changes the tissues in which they may exist have been 
prepared for their growth. Numerous experiments will be 
cited elsewhere, in which injections of pure cultures directly into 
the circulation produced no ill effects in healthy animals, but 
when previous to the injection, or soon after, an injury was 
inflicted in some, part of the body, localization occurred at the 
seat of trauma, and in the culture soil thus prepared the microbes 
produced their specific pathogenic effects. From these remarks 
it is reasonable to assume that pathogenic germs may exist in 
the healthy body without necessarily giving rise to disease, 
especially if, as is well known, they are being constantly elimi- 
nated through the excretory organs. Some of the arguments 
for and against this theory will now be introduced. 

Fodor ("Bacterien im Blute lebender Thiere," Archiv f. 
Hygiene, B. iv. p. 129) introduced directly into the circulation 
of rabbits pathogenic bacteria, in order to study their effects on 
the tissues and manner of elimination. As a rule, he found that 
they had completely disappeared from the blood after twenty- 
four hours. No culture experiments were made less than four 
hours after inoculation. He believes that the microbes are re- 
moved by the red corpuscles, or that they are digested by the 
leucocytes. He affirms that, as a rule, pathogenic germs are 
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not present in the healthy organism, as he found the blood of 
healthy rabbits, without exception, sterile ; and only in excep- 
tional cases was he able to demonstrate the presence of bacteria 
in animals killed, even where the examination was postponed 
until putrefaction had set in. 

Zahor("Ueber das Vorkamen von Spaltpilzen im normalen 
thierischen Korper,'* Wiener med. Jahrbucher, N.F. L., p. 343, 
1886) examined the blood, testicle, heart, and spleen of a healthy 
rabbit, and found in fresh as well as in hardened sections, after 
staining with methyl violet, cocci, and here and there rods. The 
same examinations with like results were made on the organs of 
a young cat. Under strict antiseptic precautions he removed a 
testicle from another healthy animal, and embedded it at once in 
paraffin which, under the microscope, was also seen to contain 
bacteria. 

Bizzozero (Virchow's Jahresbericht^ 1887, B. i, p. 283) could 
not detect bacteria of any kind in animals soon after birth, but 
in the lymph follicles of the vermiform process in healthy rab- 
bits he found numerous bacteria which could be readily stained 
with Gram's solution, and which, in form and size, corresponded 
with the schizomycetes which are always contained in the intes- 
tinal contents of these animals. The microbes were seen mostly 
in the protoplasm of cells, a condition which would indicate 
that they are transferred from the intestinal canal into the closed 
lymph follicles through the medium of migrating cells. 

Hauser (Vorkommen von Microorganismen im lebenden 
Gewebe gesunder Thiere, Archiv f, experimentelle Pathologie und 
Pharmacologie, B. xx. pp. 162-202) has made a number of carefully 
conducted experiments to show that no microbes exist in healthy 
animals. The experiments consisted principally in procuring 
tissues prone to fermentation, as parts of internal organs, blood, 
etc., and protecting them against infection from without. He kept 
the specimens in rarefied air, in filtered air, hydrogen, oxygen, 
carbonic acid gas, and water, and in various artificial culture soils, 
at a temperature favorable to putrefaction, but in all instances 
in which the specimens remained uncontaminated no putrefactive 
changes were observed. By this method he believed he was 
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able to demonstrate that tissues taken from healthy animals 
immediately after death contained no bacteria, since it is well 
known that if the specimens were not perfectly sterile putrefac- 
tion would have taken place. The author did not only appear 
to demonstrate that living tissues contained no microorganisms, 
but he also ascertained that the preserved sterile organs in time 
underwent a sort of regressive metamorphosis similar to that 
which takes place in the body in the absence of microorganisms, 
and, what is of especial interest, that the products of such pro- 
cesses of resolution possess no poisonous properties whatever. 

Fodor {Deutsche med. Wochenschrift, 1887) has shown that the 
power of the blood to destroy bacteria is not diminished by a 
moderate degree of anaemia, but is lessened when diluted with 
water, as when this is done the microbes are destroyed more 
slowly, and with greater difficulty. Anthrax bacilli injected in 
large quantities directly into the circulation disappeared from the 
blood in four hours ; but within twenty to twenty-four hours they 
reappeared and the animal died. As the bacilli disappeared 
from the circulating blood localization in internal organs took 
place, and their reappearance in the circulation only implies an 
enormous increase in number, and invariably resulted in the death 
of the animal. Anthrax is a blood disease ; but the blood \s 
rather the protector of the organism against pathogenic microbes. 

Watson Cheyne (*'0n Suppuration and Septic DiseaseSj^'-ffr/ZiiA 
Medical Journal^ March 3, 1888) found in his experiments on the 
presence or absence of microorganisms in the living tissues that, 
while germs were absent when the animal was in a good state 
of health, yet if the vitality of the animal was depressed, say, by 
administering large doses of phosphorus for some time, organ- 
isms could be found at times in the blood and tissues of the 
body. Again, it has been found that, while some microorgan- 
isms when introduced into the living body in small number, 
disappear after a short time, when a large quantity of the culti- 
vation is introduced the tissues of the body are injured by -the 
preexisting ptomaines and the germs retain their vitality and 
often produce their specific pathogenic effects. Diminution of 
the force of the circulation also plays an important part in the 
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production of microbic diseases. Thus, according to Cornil, a 
septic nephritis is readily produced by ligating the renal arteries 
for some time and then, after removal of the ligature, injecting 
pyogenic organisms into the blood. Heubner made the same 
experiment on the bladder and found that by interrupting the 
arterial supply for a certain time coagulation-necrosis occurred 
in the protoplasm of the epithelial cells, which furnished the 
most favorable conditions for septic infection when septic germs 
were introduced into the circulation. 

Cornil also found that if a simple nephritis is induced by the 
administration of cantharides. the pathological conditions thus 
produced furnished the most favorable soil for septic nephritis, 
when the animal was infected with septic germs. 



III. Sources of Infection. 

Pettenkofer divided the pathogenic bacteria into two classes — 
the endo' and ecio-genaus. Under the former head were classified 
all bacteria which were supposed to have an endogenous origin, 
while the ectogenous variety included all bacteria which enter 
the organism from without. Syphilis and tuberculosis were 
regarded as endogenous processes, but since it has been made 
possible to cultivate the tubercle bacilli outside of the body and 
to produce with them typical tubercular lesions, this disease 
cannot be attributed any longer to an endogenous origin, and it 
will not be long before future research will transfer syphilis from 
the endogenous to the ectogenous variety for the same reason. 
Even in the most marked cases of so-called auto-infection the 
microbes must have entered the organism at some previous time 
from without, and all such affections are in every sense of the 
word ectogenous processes. In surgery it is of special impor- 
tance that the endogenous origin of infective diseases should be 
no longer recognized, and that their causes should always be 
sought for outside of the body. 

Bacteriology has rendered the term fniasma obsolete. All 
infective diseases are now traced to an organic contagium. All 
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infective diseases in the strict sense of the word are contagious, 
as they can only arise by the entrance of pathogenic microbes 
from without, and this can only take place if they are brought 
in contact with an absorbing surface. Of all substances which 
serve as a carrier of microbes, the atmospheric air is the most 
important, because it is present everywhere and no one can 
exclude himself from it. In a dry state, pathogenic germs move 
with the currents of air and attach themselves again to the solid 
or fluid substances, with which they come in contact. Although 
most of the microbes under ordinary circumstances do not re- 
produce themselves outside the body their resistance to heat 
and cold, moisture and dryness, is so great that they retain 
their disease-producing qualities often for an indefinite period of 
time, and after their entrance into the body and meeting with a 
proper nutrient medium they exert their specific pathogenic 
effects. 

Sternberg (" The Thermal Death-point of Pathogenic Organ- 
isms,'* American Journal Med, Sciences^ vol. 94, p. 146) has found 
by a series of very interesting experiments that different patho- 
genic germs possess varying degrees of resistance to heat. The 
following were his results in studying the microorganisms which 
more particularly interest the surgeon. The time of exposure 
was ten minntes, unless otherwise indicated by figures in paren- 
theses : 



Bacillus anthracis ( Chaveau) 
Bacillus anthracis spores 
Bacillus tuberculosis (Schill and Fischer) 
Staphylococcus pyogenes aureus 
Staphylococcus pyogenes albus 
Staphylococcus pyogenes citreus 
Streptococcus erysipelatosus 
Gonococcus ..... 



Fahrenheit, 
129.2° 
212.0 

212.0 (4 m.) 
136.4 
143.6 

143.6 
129.2 

140.0 



Of course, the same difference of resistance to cold and other 
destructive influences must exist among them. 

The spores possess still greater resisting powers, and conse- 
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quently, in places where the destructive influences are sufli- 
ciently severe to destroy microbes, infection may still take 
place from this source. 

By improved methods of investigation it has recently been 
made possible not only to demonstrate the presence of microbes 
in the atmospheric air, but also to prove their identity and 
approximately to determine their number in a certain volume 
of air. From the ingenious experiment made by Miguel (" Des 
bacteries atmosph^riques," Comptes rend., t 91, No. i) it appears 
that the air picks up in its passage across the city of Paris in 
the course of half an hour three times the number of microbes 
it contains when blowing over the country. On the basis of a 
series of carefully made observations to determine the number 
of microbes which a certain volume of air contains at different 
seasons of the year, he found that a cubic centimetre of air con- 
tains on an average two hundred spores of bacteria. During the 
summer such a volume of air often contains as many as lOOO, 
while during the cold months of winter it contains as few as 
4 or 5. In rooms with no draft of air, it required 30 to 50 
litres of air for a successful inoculation of a sterile culture 
substance. In Miguel's laboratory 5 litres were found sufficient, 
while I litre of air taken from the subterranean channels in 
Paris produced the same effect. In a cubic yard of air taken 
from the wards of a long-used hospital he found as many as 
90,000 microbes. This same observer has shown, and others 
have confirmed it, that sea air contains scarcely any of these 
microorganisms, and that mountain heights are as nearly free 
from them for obvious reasons. 

In a recent communication to the Royal Society, Dr. Frank- 
land described a new method of examining air for microorgan- 
isms. It consists in aspirating a known volume of air through 
a glass tube containing two sterile plugs of glass wool alone, or 
of glass wool with fine glass powder, etc., the first plug being 
more pervious than the second. These plugs are then trans- 
ferred to sterilized liquid gelatine-peptone, thoroughly agitated 
with it, and then the gelatine is congealed, so as to form an even 
film over the inner surface of the flask. The number of colonies 
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which develop are then counted. Klebs has devised a very 
ingenious but complicated apparatus for filtering a measured 
quantity of atmospheric air directly upon culture plates, which 
he used in prosecuting his researches on the microbe of malaria 
in the vicinity of Rome. Tyndall has shown that floating 
microbes not only enter our body, but are arrested and retained 
in them, by transmitting a beam of electric light through air 
before and after it has been respired, which has demonstrated 
that, however populated before, it is entirely free from organic 
and inorganic particles after it has once passed through our lungs. 

At a recent meeting of the Academy of Sciences of Paris, 
Strauss (** Sur I'absence de microbes dans Tair expire," La Semaine 
Midicale, 1887, No. 49) reported a series of bacteriological 
experiments upon expired air. He confirms the result arrived 
at by Tyndall, that expired air is optically pure, and adds the 
further fact that it contains no microbes. Gaucher, Charrin, 
and Karth examined the expired air in phthisical patients and 
failed to find bacilli. The bronchial tubes act as filters, permit- 
ting only the passage of air. 

Neumann ("Ueber den Keimgehalt der Luft im stadt. Kranken- 
hause Moabit," Vierteljahresschrift f, gerichiliche Medicin, B. xlv. 
p. 310, 1886) made 35 experiments after Hesse's method to 
determine the number of germs which exist in a certain volume 
of atmospheric air. The cultures were made upon meat infusion- 
peptone-gelatine. With an apparatus of special construction, 
from 5 to 20 litres of air were taken from one of the rooms in 
the Moabit Hospital. The examination of air, taken at different 
elevations, from 1.40 to 3.20 m., showed that it contained about 
the same number of microbes. In the morning after the rooms 
had been swept, from 80 to 140 microbes were found in every 
10 litres of air. Four consecutive examinations of the same 
quantity of air taken at the same height showed a gradual 
decrease in the number of germs, so that at the last examina- 
tion, at eight o'clock in the evening, only from 4 to 10 germs 
were found. Cocci were more abundant than bacilli, and 
microbes were more frequently met with than spores, a fact 
which had already been established by Hesse. 
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Buchner {Munch, med. Wochenschrift, 1888, Nos. 15-17) has 
recently made some interesting experiments on the inhalation 
of microbes with the inspired air, and has come to conclusions 
somewhat different from those heretofore held. The animals 
were exposed to a spray of diluted cultures of different bacteria, 
in such a way that only the finest mist of the spray reached 
them. Control experiments were made by feeding, so as to 
exclude accidental infection through the alimentary canal by 
swallowed spray. The results showed that this happened very 
seldom, and also that the amount necessary to cause infection 
through the intestinal canal is much larger than that for the 
lungs. The bacteria used were those of anthrax, with their 
spores, and those of chicken cholera and septicaemia. Irritation 
of the bronchial mucous membrane retarded the ingress of 
microbes into the circulation. When large quantities of bacilli 
were used the irritation was often so great that a hemorrhagic 
pneumonia resulted. The best results were obtained by using 
only the spores, after destroying the bacilli by drying. The 
growth of bacilli was very rapid, and in a short time the microbe 
could be found in the pulmonary capillaries. The rapidity with 
which the microbes entered the pulmonary tissue, was proof 
positive that a more direct tolerance was effected than through 
the lymphatics. The author is of the opinion that the chemical 
irritation exerted on the walls of the capillaries causes the forma- 
tion of stomata, through which the bacilli grow. These experi- 
ments demonstrate also, that the blood microbes are best 
adapted to pass through the pulmonary tissues into the circula- 
tion. The microbes of anthrax, recurrent fever, and malaria 
are the most striking examples of the blood parasites so far 
known. In infection caused by blood microbes, the point of 
entrance cannot always be found, as they may enter through 
apparently intact surfaces. Even in the case of microbes not 
strictly blood microorganisms, it is possible for them to pene- 
trate the pulmonary capillaries and be transported to that part 
of the body where they afterward initiate morbid conditions. 
These experiments show conclusively that pathogenic microbes 
suspended in the atmospheric air can enter thr organism through 
the respiratory organs. 
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Petri ('* Zusammenfassender Bericht iiber Nachweis und Bestim- 
mungderpflanzlichen Microorganismen in derLuft," Centralblatt 
f. Bacteriologie u. Parasiten-kunde , B. ii. Hefte 5 u. 6) claims that 
the methods so far employed in the detection of pathogenic 
germs in the air have not succeeded in demonstrating more 
than the microbes of pus, a circumstance which may be ascribed 
to the methods employed, as some pathogenic germs .do not 
grow upon gelatine at ordinary room temperature, and that the 
culture of the microbe sought for may become obscured by 
cultures of other microbes. 

Emmerich ("Ueber den Nachweis von Erysipelkokken in 
einem Secirsaale," Deutsch. med. Wochenschrift, 1887, No. 3) by 
means of an aspiration apparatus obtained air from an old dis- 
secting-room, which for a long time had not contained any 
erysipelatous material, and cultivated from it the cocci of ery- 
sipelas, which on being inoculated into animals produced typical 
erysipelas. The cocci were also found in shavings of the floor 
and in the plastering of the walls and ceilings. 

Eiselsberg (''Nachweis von Erysipelkokken in der Luft chirur- 
gischer Krankenzimmer," Langenbeck's Archiv, B. xxxv. Heft i) 
made a series of experiments for the purpose of ascertaining the 
presence of pathogenic microorganisms in the air of hospital 
wards occupied by surgical patients. By exposing for a certain 
length of time glass plates coated with sterilized gelatine or 
agar-agar in a room occupied by four cases of erysipelas, twice 
colonies of cocci were found, which, however, grew only to a 
limited extent. Inoculation upon agar-agar and gelatine as well 
as upon solid blood-serum showed that the new growth was 
composed of Fehleisen's streptococcus. Its identity with the 
microbe of erysipelas was further demonstrated by inoculation 
experiments which proved successful. In another room con- 
taining surgical patients, where all the wounds were aseptic, a 
growth of the staphylococcus pyogenes aureus developed upon 
culture plates. From erysipelatous patients during the stage of 
desquamation, he inoculated sterilized gelatine with epidermic 
scales, and in four out of five cases the specific microbe of ery- 
sipelas was cultivr*«d. 

3 
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At the last Congress of Italian Surgeons, Durante reported 
experiments, performed at his suggestion, by his assistant, to 
determine the presence of germs in the air about the bed of a 
surgical patient, and in a ward. It was found that the greatest 
number of germs were present about forty inches above the 
border of the bed ; in all other directions the number of germs 
greatly decreased. Culture materials placed beneath the bed, 
and about the bottoms of the neighboring walls, remained fre- 
quently sterile. The germs most frequently found were staphy- 
lococcus pyogenes aureus, streptococcus of erysipelas, and 
Frankel's pneumococcus. {Deutsch, med. Wochenschrift, May 3, 
1888.) 

Wehde investigated the infectiousness of air in rooms occupied 
by phthisical patients by exposing plates smeared with glycerine, 
and with the dust thus collected he inoculated guinea-pigs ; the 
results were negative. From these experiments he concluded 
that the air expired by tubercular persons does not contain the 
bacillus, and that tubercular sputa, as long as it remains moist, 
does not emit microbes. Similar results have been obtained by 
Celli and Guarnieri, Sirena, Pernice, and Nikolas. On the other 
hand, Theodore Williams (Z^«^^/, 1883), by resorting to the same 
method, and exposing the plates to the current of air in one of 
the ventilating shafts in the Brompton Hospital for five days, 
demonstrated the presence of tubercle bacilli upon the glyce- 
rine plates. The most recent and reliable experiments on 
the existence of tubercle bacilli in hospitals and sick rooms have 
been made by Cornet, in Koch's Hygienic Institute, his method 
consisting in wiping the walls of wards and sick rooms at places 
where the dust had been left undisturbed for a long time, with a 
sterilized sponge, and squeezing it out in bouillon, so as to 
liberate any germs that might have been caught. This fluid 
was then injected into the peritoneal cavity of guinea-pigs. If 
tubercle bacilli were present, the animal invariably manifested 
symptoms of peritoneal tuberculosis three to four weeks after 
inoculation. In 7 hospitals in Berlin, 21 wards occupied by 
tubercular patients were examined. The sponge was only used 
on surfaces which had never been exposed to direct contact with 



SOURCES OF INFECTION. 35 

the expectorations of the patients. In 15 out of the 21 wards 
tubercle bacilli were present, and of 94 animals which were 
inoculated, 20 died of tuberculosis. In the homes of 53 private 
patients, the presence of tubercle bacilli was demonstrated by 
the same method in 20. 

That microbes in a dried state, adherent perhaps to particles 
of dust, follow the currents of atmospheric air, has been demon- 
strated by the history of endemics of malaria. 

Cad^ue and Malet (** Etude experimentel de la transmission 
de la mave par contagion mediate ou par infection," Revue de 
MSdicale^ t. viii. p. 227) have studied experimentally the trans- 
mission of the bacilli of glanders through the atmospheric air, 
and have come to the positive conclusion that the disease is not 
contracted in this manner. They exposed animals which are 
known to be very susceptible to the disease, such as the ass, to 
the expired air of animals suffering from glanders, but the results 
were always negative. They next produced a bronchitis in ani- 
mals by inhalations of bromine before they were exposed to the 
expired air of animals suffering from glanders, but the results 
remained the same. The expired air of diseased animals was 
next mixed with steam, and the latter was condensed, but no 
bacilli could be found, and inoculation in guinea-pigs only 
yielded negative results. The same negative results were obtained 
by passing the expired air over water, as the latter was always 
found sterile. The air in the stables occupied by the diseased 
animals was also found free from bacilli. Pure cultures of the 
bacilli were injected into the trachea of a number of animals, 
with the result that in only two was the disease produced, while 
all animals inoculated in the same manner which were suffering 
from bromine bronchitis contracted the disease and died. 

It is also well known that microbes which have been carried 
upward by currents of air descend by virtue of their own weight. 
When the air is in a quiescent state the lower strata contain mi- 
crobes in greater abundance than the upper. Klebs found that 
in the Campana districts, near Rome, an elevation of three metres 
afforded perfect immunity against malaria. Soyka made some 
observations on currents of air as a vehicle for the diffusion of 
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microbes in Klebs's laboratory at Prague. He came to the con- 
clusion that very slight currents convey microbes from the mar- 
gins of drying fluids, while Naegeli asserted that a current of 
considerable force is necessary to effect such transportation, and 
that the lifting up of the particles into the air by the current was 
greatly influenced by the force of adhesion which exists between 
the particles and the surface to which they adhere. 

The great media for the diffusion of pathogenic microbes over 
the surface of the globe are the air and water. Some of the 
micro5rganisms, as the pus-microbes, appear to be almost omni- 
present, while others are diffused over a more limited area, 
their existence being dependent upon certain conditions of the 
soil or temperature. Water as a medium of diffusion and 
vehicle for the entrance into the organism of pathogenic 
microbes, is of greater interest to the physician than the 
surgeon. The superficial layer of the soil contains most of 
the disease germs and spores, as they are deposited upon it 
from the air, and carried into it by water which contains them, 
the soil in the latter instance serving the purpose of a filtering 
substance. To the surgeon, direct infection with microbes of 
the soil has awakened new interest by Nicolaier's discovery 
that the bacillus of tetanus has here its natural habitat, and from 
the well-known circumstance that the bacillus of anthrax is 
known to multiply in the soil of pastures which have been in- 
habited by animals suffering from this disease. 

IV. Localization of Microorganisms. 

Every surgeon has had frequent opportunities to observe cases 
in which a slight subcutaneous injury was followed by a destructive 
inflammation, an inflammation not produced by the trauma, but 
by the localization of pathogenic microbes in the tissues altered 
by the injury. Extensive subcutaneous injuries, as severe con- 
tusions, rupture of tendons or muscles, and crushing of bone, 
are not followed by suppuration, unless the injured tissues become 
subsequently the seat of infection with pus-microbes. A patient 
may have been the subject of tubercular infection for an indefi- 



LOCALIZATION OF MICRO-ORGANISMS. 3/ 

nite period of time, and yet may present the appearantes of 
ordinary health until some slight injury determines localization 
of the bacillus of tuberculosis in the part injured, an occurrence 
which is followed by a localized tuberculosis from which, later, 
regional and general dissemination takes place, to which the 
patient finally succumbs, unless the tubercular focus is removed 
by an early operation. These facts suggest very strongly that, 
in the hypothetical cases, suppuration and tuberculosis would 
not have taken place in the part injured without the injury, and 
that the injury certainly would not have produced suppuration 
or tuberculosis unless the respective patients had been infected 
previously with specific pathogenic microorganisms. The 
injury in these cases creates a so-called locus minoris resisteniicB^ 
which may signify one of two things : i. Diminution or suspen- 
sion of resistance on the part of the injured tissues to the action 
of pathogenic microorganisms, which was present in the part at 
the time of injury ; or, 2. The injury so alters the tissues that 
pathogenic germs, which were present in the circulation without 
having given rise to symptoms, become arrested, and find at 
the same time the necessary nutrient medium for their multi- 
plication. These questions have been made the subject of 
patient experimental inquiry by a number of investigators, the 
most important results of which will now be mentioned. 

I. Bacilli of Anthrax. — Huber (** Experimentelle Unter- 
suchungen liber Localisation von Krankheitsstoffen," Virchow's 
Archiv^ B. vi., 1886) calls attention to the circumstance that a 
number of infectious diseases, such as tubercular affections of 
the bones and joints, certain cases of pyaemia, osteomyelitis, and 
diffuse suppurative inflammation in different tissues, are liable to 
follow injuries unattended by infection from without. Again, we 
have local .infective processes which occur as complications 
during the course of typhus and typhoid fevers, syphilis, and 
other infective diseases. Through these extraneous influences, 
or accidental conditions, certain parts of the body are rendered 
more susceptible to the development of serious local disturb- 
ances under the action of infective germs than the remainder 
of the body ; in other words, a local predisposition, a locvs 
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minoris resistenlm, is created. The experiments of the author 
were made on rabbits, in which, by the application ofcroton oil 
to the ear, he produced a tissue lesion by the inflammation which 
followed. Only one ear was thus treated, the other being left in 
a normal condition in order to compare the results of the subse- 
quent action of pathogenic microbes upon normal and inflamed 
tissues. The virus selected was a pure culture of the bacilli of 
anthrax, and the reliability of the culture was always tested 
before inoculations were made. The inoculation was always 
made at the root of the tail, as far as possible from the seat of 
inflammation produced by the croton oil. According to the 
stage of inflammation in which the action of the bacilli of anthrax 
was intended to be studied, the croton oil was applied either 
before or after the inoculation. Immediately after death the ears 
were removed and carefully preserved for subsequent exami- 
nation, at the same time serum and blood were separately taken in 
sterilized glass-tubes from the inflamed ear under strict antiseptic 
precautions. For microscopical examination the specimens were 
carefully stained, while cultivations were made by inoculating 
sterilized nutrient fluids, as at that time the method of cultiva- 
tion on solid nutrient media inaugurated by Koch was not 
known. These experiments enabled the author to state that in 
all stages of the inflammatory process the bacilli were never 
found outside the walls of the capillary bloodvessels in the 
tissue placed in a condition of inflammation by the croton oil. 
Their number within the bloodvessels depended upon the con- 
ditions of the inflamed bloodvessels. During the first stage of 
inflammation, marked by cedema without suppuration, more 
bacilli were found within the inflamed vessels than in the corre- 
sponding vessels of the opposite ear. The bacilli were found 
equally distributed in the arteries, veins, and capillaries, but were 
never found anywhere in the para-vascular tissues. The first 
stage of inflammation lasted on an average seven hours and a 
half, after which suppuration initiated the second stage. During 
this stage, the bacilli disappeared within the bloodvessels ; this 
could be more readily seen forty-eight hours after the croton 
oil was applied. During the third stage, when granulations com- 
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menced to form, a complete change was again observed in the 
bacteriological condition of the inflamed part. The height of this 
stage is reached on the tenth day. During this stage the bacilli 
reappear in the inflamed tissue, where they can be seen in con- 
siderable number, especially in the interior of new capillary blood- 
vessels. During the process of cicatrization the number of bacilli 
in a corresponding area of both ears was about the same. From 
these observations Huber concluded that the bacillus of anthrax 
finds, in a soil prepared by inflammation induced with croton 
oil, a locus minoris resistentice, which presents more favorable 
conditions for its growth than tissues in other parts of the body. 
Suppuration appeared to neutralize the anthracic process by the 
destructive effect of the pus ptomaines upon the bacilli. The 
conclusions which he has drawn from his experiments may be 
summarized as follows : Localization of preexisting microor- 
ganisms in tissues prepared by injury or disease takes place, 
provided that the necessary conditions for their growth are 
present. 

In looking over different pathological conditions we fre- 
quently meet with a so-called locus minoris resistentice ; at 
any rate, if we search only for that which should mean what 
has been described above, it is not difficult to conceive how 
slight injuries, wounds, contusions, etc., should in this manner 
give rise to serious affections. But not only do direct tissue 
lesions, as hemorrhages, necrosis, hypersemia, fractures, etc., 
act in this manner, but a variety of pathological conditions of a 
general nature may serve the same purpose as imperfect diges- 
tion, enfeebled circulation and respiration, and exposure to cold. 
All these ill-defined conditions belong here, and through their 
instrumentalities the localization of infective germs is favored. 
In mixed infections it can be said that certain infective microbes 
prepare the tissues for the reception and growth of other patho- 
genic germs. 

Muskatbliith (" Neue Versuche iiber Infection von den Lungen 
aus," Centralblatt f, Bacteriologie u. Parasitenkunde, B. i. No. 2) 
has made some very interesting and practical experiments on 
infection through the respiratory passages. The bacillus of 
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anthrax was used. The infection was made in two ways: 
I, Direct injection of a pure culture into the trachea. 2. Injection 
through a tracheal tube. In the latter case the injection was not 
made until the tracheal wound had completely healed around 
the canula, and the tube was left in sitit until the death of the 
animal. The tracheal wound in these cases never became infected. 
Direct injections into the trachea always produced positive 
results, the animals dying of anthrax in from forty to forty-eight 
hours. As in these instances the tracheal wound always became 
infected, it became necessary to kill the animals soon after the 
injection in order to determine the effect of the bacilli on the pul- 
monary tissues. On microscopical examination of the specimens 
of animals killed sixteen hours after direct injection, free bacilli 
were found in the wound, the walls of the alveoli, in the juice 
of canals the same, and only a few rods in the interior of the alveoli 
themselves and the lumen of the bronchial tubes. The bacilli 
were most abundant in the so-called dust cells, derivatives of the 
alveolar epithelia. No bacilli could be seen in the peri -bronchial 
and peri-vascular lymph spaces. On examination of the bron- 
chial glands, a very peculiar arrangement of the bacilli was 
found. Each section contained countless bacilli which occupied 
almost exclusively the lymph channels of these organs ; in the 
bloodvessels they were scanty. The bacilli and threads sur- 
rounded the periphery of the cortical follicles in the shape of a 
very dense zone, the density of which diminished toward the 
centre of the follicle and followed the medullary strings. In 
animals killed seventeen hours after direct injection, small piei 
of the lungs or liver planted on a proper culture soil were soon 
surrounded by a copious growth of bacilli. In animals injected 
through a canula after complete cicatrization of the tracheotomy 
wound, killed after forty hours, the bacilli were found most 
numerous in the pulmonary bloodvessels, while the dust cells 
contained only a single rod, if any. Most all of the bacilli had 
left the lymphatic glands, and had passed into the general circu- 
lation. From these experiments the author concluded that the 
bacilli of anthrax can enter the circulation through the mucous 
membrane of the bronchial tubes, and that the juice canals, lym- 



^%p 



3. •♦, 



'J' 



-^^^ 



>i> 



Paas c nes a rn£ 
infec ed w h an h a 
gentian 

a Pen rtcna j, o h 

A. Wall of artery. 

r. Thrombus with bacilh 



e unj, of a gu nea-pig 
4 O rmine- 



LOCALIZATION OF MICRO-ORGANISMS. 4I 

phatic channels of the bronchial tubes, lungs, and the bronchial 
glands are the channels through which infection takes place. 
The carriers, which are directly concerned in the transportation 
of the bacilli from the mucous surface into the lymphatic 
system, are yet to be discovered. It seemed strange to the 
author that no bacilli could be found in leucocytes, but always 
only in epithelial cells. Final localization of the bacilli of 
anthrax which have entered the circulation through the lungs 
takes place in distant organs through the medium of the general 
circulation by implantation upon the endothelial lining of the 
capillary vessels. Other experimenters affirm that if the bacilli 
of anthrax are injected in moderate quantities into the circulation 
of animals, they disappear soon from the blood without having 
produced any pathogenic effects; but, if in animals thus injected 
a contusion is produced in some part of the body, the bacilli pass 
out of the vessels into the connective tissue along with the 
blood, grow there, and soon cause the formation of the charac- 
teristic inflammatory product, the diffusion of the disease, and 
its fatal termination. 

2. Bacilli of Tuberculosis. — Volkmann (" Chirurgische 
Erfahrungen liber die Tuberculose," Verh, der Deutschen Gesell- 
schaftf, Chirurgie^ 1885), from an extensive clinical experience, 
came to the conclusion a long time ago that a severe trauma 
seldom, if ever, gives rise to tuberculosis at the seat of injury, but 
that where local tuberculosis is caused by an injury the trauma 
was always slight, sometimes almost insignificant. He main- 
tains that the active tissue-changes which follow a severe injury 
during the reparative process counteract the growth and propa- 
gation of the bacillus. Luecke attributes to exposure to cold an 
important role in the causation of tubercular and other infective 
forms of inflammation, as he asserts that the sudden diminu- 
tion of blood supply to the cutaneous surface causes internal 
congestions which favor the localization of pathogenic germs in 
some one of the congested parts, otherwise predisposed to the 
specific inflammation. 

Schueller {Experimentelle und histologische Ufitersiichmgen 
uber Entstehung der skrophulbsen u, tuberkulosen Gelenkleiden^ 
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Stuttgart, i8So) studied the localization of the tubercular virus 
experimentally in the same manner as others have studied the 
localization of pus-microbes. He inoculated animals with the 
products of tubercular inflammation, subsequently produced 
contusions and sprains of joints, and observed that localization 
usually occurred at the seat of injury. If the tubercular virus 
was introduced by inhalation, the same typical lesions occurred 
in the injured joints as when infection was made more directly. 
In all cases the products of the local lesion corresponded with 
the character of the material introduced through some remote 
point. Surgeons are well aware of the danger of general infec- 
tion following an injury to a part or an organ the seat of a local 
tuberculosis, more particularly in cases of tubercular disease of 
joints. Cases like the following are not of rare occurrence. 

Szuman (" Brisement force eines skrofulos entziindeten Knie- 
gelenkes und konsecutiver acuter allgemeiner Miliar-tuberculose," 
Centralblatt f, Chirurgie, 1885, No. 29) relates the case of a small, 
well-nourished child, the subject of tuberculosis of one of the 
knee-joints. The joint was punctured with a fine trocar, and, 
although no pus escaped, it was washed out through the canula 
with a solution of carbolic acid. The swelling diminished, but 
the joint became fixed by false ankylosis at nearly a right angle. 
Rest in bed, and extension with weight and pulley, had no effect. 
Under an anaesthetic brisement ford was made, and a plaster-of- 
Paris bandage applied. The operation was followed by a con- 
tinued fever, the temperature at times reaching 40° C. (104° F.), 
rapid emaciation, cough, expectoration, and rSles over both 
lungs, purulent otitis media, and death in a few weeks. The 
necropsy revealed acute miliary tuberculosis of lungs and 
several other organs. The joint was the seat of a caseous 
osteo- tuberculosis. 

Verchifere (** Coxalgie ancienne, Redressement et immobilisa- 
tion dans un bonne position, M^ningite tuberculeux, Tuberculose 
miliare generalissee, Mort," Progrh MSd., 1886, No. 24). In a 
boy sixteen years old, who had suffered for one and three-quarters 
of a year from coxitis, reduction of a semiflexed leg was made 
under ether. But little force was used, and the limb was immo- 
bilized. Patient was emaciated, but otherwise in fair health. 
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The next morning the temperature was 40° C. (104° F.), and 
symptoms of meningitis were present. These subsided after 
ten days, but a moderate fever persisted with gradual decline of 
health. After two months, pulmonary signs could be detected ; 
four weeks afterward, death. Post-mortem showed general 
miliary tuberculosis and tubercular meningitis. The author 
attributes the general dissemination to the redressement. 
. In these cases, as in so many others of a similar character 
which have been reported by different surgeons, the violence 
used in straightening the limb caused laceration of some of the 
small vessels in the tubercular focus, which opened a direct road 
for the bacilli into the circulation, which, by their rapid diffusion 
through the systemic circulation, caused acute miliary tubercu- 
losis. Imperfect operations for local tuberculosis have been 
followed by the same disastrous consequences. The veins, in 
the indurated tissues within and around the tubercular product, 
when opened by the knife, scissors, or a sharp spoon, do not 
contract, and cells containing the bacilli, as well as free bacilli, 
find ready access into the open vessels, and after they have 
entered the circulation miliary tuberculosis is produced by their 
localization in distant organs. In operation wounds, after in- 
complete removal of a tubercular focus, it is, therefore, advis- 
able to prevent the traumatic diffusion of the bacilli by searing 
their surface with the actual cautery, which not only prevents 
the entrance of bacilli into the circulation, but, at the same 
time, adds to the prospects of a permanent result by destroying 
infected tissues. 

Wartmann ("Die Bedeutung der Resection tuberculos erk- 
rankter Gelenke f iir die Generalisation der Tuberculose," Central- 
blattf. Chirurgie, 1887, No. 2) has collected 74 excisions of 
tuberculous joints made at the Canton Spital in St. Gall, for the 
purpose of ascertaining the immediate effects of the operation 
in causing generalization of the tuberculosis. Of this number, 
1 1 died, and in 2 of them death was caused by miliary tubercu- 
losis soon after the operation, the disease being produced by 
inoculation from the wound surfaces. He next collected 837 
resections from other sources, with 225 deaths ; of these, 26 
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cases of acute miliary tuberculosis could be traced to inocula- 
tion during the operation. 

3. Pus Microbes. — When by mechanical, chemical, or other 
injury, the vitality of tissue cells is lowered, a door is opened for 
the admission of such organisms which, having once penetrated 
the tissues or the blood, find a suitable soil for multiplication, 
and these may prove, by their mere numbers, or by their effects, 
injurious or fatal to the whole body. Nothing can demonstrate 
this better than the experiments recently made by Orth and 
Wyssokowitsch, who found that staphylococci could be injected 
into the blood of a rabbit without apparent injury to it, but if 
before the injection a slight mechanical injury was inflicted on 
the valve of the heart, typical endocarditis was at once produced. 

To Rosenbach (" Bemerkungen zur Lehre von der Endocar- 
ditis, mit besonderer Beriicksichtigung der experimentellen 
Ergebnisse," Deutsche med. Wochenschrift, B. xiii. Nos. 32-33,* 
1887) belongs the credit of having first studied the influence of 
trauma in the localization of microbes upon the valves of the 
heart in cases of artificially produced ulcerative endocarditis. 
He found in his experiments and in post-mortem examination 
in cases of ulcerative endocarditis, microbic emboli in the valves 
and in the infarcts of other organs, and classifies this affection 
with pyaemia. The more frequent occurrence of endocarditis 
in the left side of the heart, he explains by assuming that the 
microbes find a better soil in the arterial blood, as when the 
affection occurs in the foetus during intrauterine life, when the 
blood in both sides of the heart is of about the same composi- 
tion, the valves on both sides are affected with the same 
frequency. 

Wyssokowitsch ('*Beitrage zur Lehre von der Endocarditis,'* 
Virchow's Archiv, B. ciii. Heft 6) has determined with great 
accuracy the influence of traumatism in causing localization of 
pathogenic germs, and has found that, by introducing a rod into 
the jugular vein, he was able to cause laceration of the valves, 
and that then, on subsequent injection of a culture of staphylo- 
cocci into the blood ulcerative endocarditis developed at the 
seat of injury. The effects of the traumatic lesion in this in- 
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Stance are no doubt chiefly due to the production of a locus 
minoris resistenticB in the endothelial and connective tissue 
cells, as the result of the incipient inflammation induced by it. 
Similarresults were obtained by Frankel and Sanger ("Unter- 
suchungen iiber die Aetiologie der Endocarditis," Centralblatt 
f, klinische Medicin, 1886, p. 577). 

Rosenbach ("Beitrage zur Kenntniss der Osteomyelitis/' 
Deutsch, Zeitschrift f, Chimrgie, 1878, p. 369) ascertained that 
acute suppurative osteomyelitis in animals could only be pro- 
duced experimentally by injecting pus directly into the circula- 
tion and by injuring the medullary tissue a few days before, or 
after, the inoculation. Kocher (**Die acute Osteomyelitis mit 
besonderer Riicksicht auf ihre Ursachen," Deutsch, Zeitschrift f. 
Chinirgie, 1879, p. Zf), Becker ("Ueber die, die Osteomyelitis 
erzeugenden Mikroorganismen," Deutsch, ined, Wochenschrift, 
1883, No. 46), and Krause ("Ueber einen bei der acuten infec- 
tiosen Osteomyelitis beim Menschen vorkommenden Micro- 
coccus," Fortschritt der Medicin, 1884, B. ii. No. 7) repeated the 
experiments of Rosenbach and came essentially to the same 
conclusions. Both Kocher and Rosenbach look upon the 
altered circulation in the injured tissues as the condition which 
determined localization, while they admit that the immediate 
tissue lesions, hemorrhage and necrosis, might have the same 
effect. Upon the same hypothesis Kocher (*' Zur Pathologie u. 
Therapie des Kropfes," Deutsch. Zeitschrift f, Chirurgie, 1878, 
B. X. p. 189) explained the occurrence of traumatic suppurative 
strumitis in a hyperplastic struma. 

Ribbert ("Die Schicksale der Osteomyelitiskokken im Organ- 
ismus," BerL klin. JVoch., 1884, No. 51) used in his experiments 
an emulsion of a pure culture of osteomyelitis cocci which was 
injected directly into the circulation. A few days after the injec- 
tion the microbes had disappeared almost completely from the 
circulation. At this stage they could only be found within the 
interior of the white blood-corpuscles and never free in the plasma 
of the blood. After twenty-four hours they could be detected in 
almost every organ of the body. In the liver they were most 
abundant, but, almost without exception, only in the interior of 
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white blood- corpuscles. In the lungs they were often so abundant 
as to obstruct completely some of the capillary vessels; when less 
numerous they were in the interior of white blood-corpuscles 
which were aggregated in groups. In the spleen and lymphatic 
glands they were not numerous, but in the kidneys they were 
again more abundant, especially in the glomeruli, and also in 
some of the loops of the tubuli uriniferi. Later, they disappeared 
from all the organs with the exception of the kidneys. In all 
probability they are not destroyed in the organism, as they thrive 
in the lungs very well, as has been shown by injections into the 
trachea, but they are conveyed along the bloodvessels to some 
excretory organ. In the kidney localization takes place for 
several reasons. Embolic obstruction is the most important 
factor. The anatomical structure of the bloodvessels of the 
glomeruli explains their arrest in this part of the kidney, as in 
the lungs and liver, on account of a more free anastomosis of 
the bloodvessels, the cocci are more easily dislodged. In the 
kidney, the growth of the embolic masses in the vessels of 
the glomeruli can be easily followed through the several stages. 
But the process is limited to a few places, as many of the masses 
are removed by the circulation in the same manner as in the 
liver and lungs. Abscesses in different parts of the body follow- 
ing injections of pus microbes into the circulation are produced 
by embolism. Suppuration is very likely to take place in the 
connective tissue, as here the circulation is comparatively slow 
and consequently the removal of cocci attended with difficulties. 
The microorganisms of osteomyelitis are eliminated through 
the kidney the same as the microbes of other infective dis- 
eases, and consequently localization is very likely to take place 
in this organ. Six hours after injection large colonies of cocci 
could be seen in the straight and convoluted tubules. Finally, 
it is well known that in the living body localization of microbes 
takes place in the tissues which are the seat of a trauma, and the 
influence of this exciting cause has been abundantly demon- 
strated by different experimenters who have produced acute 
osteomyelitis in animals infected with pus microbes, by produc- 
ing fracture of a bone or contusion of the medullary tissue. A 
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number of experiments made, among others by Ribbert, on the 
production of myo- and endo-carditis in rabbits, have shown that 
abscesses can be produced in other organs if the pyogenic 
microbes are attached to foreign bodies which cannot pass 
through the pulmonary filtrum. Thus Ribbert was able to pro- 
duce myocarditis by using a cultivation of staphylococcus 
Py^^^gr^nes aureus on potato, if he took the precaution in 
removing the culture from the surface of the potato to scrape 
off also the superficial layer of the potato itself The particles 
of p^otato in these experiments determined suppuration by caus- 
^^S localization of the microbes, as the foreign bodies were too 
Is-rgre to pass through the capillary vessels and were not capable 
or removal by absorption. 

subcutaneous fracture occasionally becomes the seat of an 
osteomyelitis. 

linthal relates two such cases ("Ueber Vereiterung sub- 
k^taner Frakturen,*' Deutsch, med, Wochenschrift, No. 21, i887)» 
Orie case occurred in a man twenty-eight years of age, who, 
'^^'V'ing fallen from a tree, sustained a fracture of the neck of the 
""^Sht: femur, also of the trochanter major, and a Colles's fracture 
^^ the right forearm. Suppuration began in the hip-joint together 
^^^h inflammation of the knee-joint. In spite of early and free 
^^^ elisions the patient died, thrombosis of the left femoral vein, 
^rici atrophy with nervous disturbances in the right ulnar re- 
^^^^ri. being present. Post-mortem revealed lobular pneumonia 
^^ tilie left lower lobe. The second case was that of a woman 
|^*^t:y-four years old in whom, under chloroform narcosis, reduc- 
*^^0. of a dislocation of the left hip-joint was attempted. During 
^^ manipulation the head of the femur was broken off. After 
^^^l>re days an abscess had formed at the seat of fracture, which 
^^^ incised and drained. The patient recovered. Steinthal 
^li^ves that suppuration in these cases was the result of local- 
ion of pus microbes in the tissues necrosed by the injury, 
uring my recent visit in Zurich {Four Months Ammig the 
'eons of Europe, p. 128, Chicago, 1887) I saw a very interest- 
.^S case of this kind in Kronlein's wards. In this instance 
^^^^ction probably took place through suppurating wounds dis- 
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tant from the fractures. The patient was a young man who 
had sustained several subcutaneous fractures from a fall, and at 
the same time a lacerated wound of the groin. The case pro- 
gressed favorably until the wound commenced to suppurate, 
when he was suddenly attacked by osteomyelitis of the fractured 
bones, which necessitated numerous incisions for the liberation 
of pus at the points of fracture. There can be no question that, 
in this case, the pus microbes entered the circulation at the 
primary site of suppuration and were arrested at the places of 
fracture, where they found favorable conditions for multiplica- 
tion and caused a suppurative inflammation in the medullary 
tissue. Practically this case should teach us that in a patient 
who has sustained a simple fracture it is exceedingly important 
to guard against suppuration in any part of the body, for fear 
that from a distant purulent focus pus microbes may enter the 
circulation and cause a suppurative osteomyelitis of the broken 
bone, in the same manner as has been done by experiments on 
animals. At the same time and place I examined a case of 
suppurative strumitis due to a similar cause. The patient was a 
man of about forty years of age, who had been operated upon for 
empyema by rib resection some time ago. He had had a large 
goitre since childhood. Improvement after the operation pro- 
gressed uninterruptedly until the empyema was nearly well, 
when fever set in and the right side of the struma became pain- 
ful and tender. After a week fluctuation was well marked, and 
a free incision was made, which gave exit to a large quantity of 
fetid pus. The fever subsided promptly, and the case again 
progressed favorably until, a week or two later, the opposite 
side of the struma was attacked in a similar manner. I was 
present when this side was incised. A large amount of the 
same green, fetid pus escaped. The strumitis was unquestion- 
ably of embolic origin, the pus microbes which gained entrance 
into the circulation from the pleural cavity found in the struma 
conditions which favored their localization and growth, to be 
followed by a suppurative inflammation of the swelling. 
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Localisation of Microbes in Antecedent Pathological Products. 

Antecedent pathological products may serve the same 
purpose in the body as a trauma in the determination of locali- 
zation of pathogenic microbes. Suppuration in a tumor, or a 
hyperplastic gland with an intact cutaneous covering, indicates 
that in the tumor or swelling pus microbes have been arrested, 
and that they have met with a soil adapted to their multipli- 
cation and the exercise of their pathogenic properties. The 
atypical vascularization in tumors and the stenosis of the lumen 
of bloodvessels in inflammatory swellings cannot fail in fur- 
nishing conditions which determine filtration of germ-containing 
blood. If the antecedent pathological product is the result of a 
previous infection and serves as a medium for localization of 
another kind of pathogenic germs, we speak of the combined 
process due to the presence of two varieties of microorganisms 
as a mixed infection. The first positive proof of the existence of 
such secondary processes was furnished by Brieger and Ehrlich. 
{"Ueber das Auftreten des malignen Oedems bei Typhus abdom- 
inalis," Berl. klin. Wochenschrift. 1883, No, 44,) These observers 
saw a malignant oedema develop at the point where musk was 
injected hypodermatically in a severe case of typhoid fever. 
They found that in such cases a predisposition is produced by 
an existing disease to the growth and multiplication of microor- 
ganisms which may have been previously present in the organism 
without producing any pathological lesions. Koch, in his article 
on " Etiology of Tuberculosis," alludes to the occurrence of 
mixed infections, as he has seen at the same time bacilli and 
micrococci present in tubercular products. Further, he has 
observed the bacillus of anthrax side by side in the same tissues 
and has seen micrococci in the tissues of patients suffering 
from typhus fever. In reference to the occurrence of micro- 
cocci in tubercular deposits in the lungs and spleen, he explained 
their presence by assuming that they entered the circulation 
through ulcerations of the tongue, and that they became arrested 
in the capillary vessels which had lost their normal resisting 
power by the tubercular process. 
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Samter (" Mi sch infection von Tuberkelbacillen u. Pneumo- 
niekokken," Bcrl. klin. Wochensckrift , 1884, No. 25) discovered in 
the pneumonic sputa of a man sixty-five years of age, who pre- 
viously had suffered from a latent bronchial catarrh, besides cocci 
of pneumonia numerous bacilli of tuberculosis. The necropsy 
revealed old tubercular deposits in the right, and more recent 
deposits in the left lung, and around the latter pneumonic con- 
solidation of the parenchyma of the lung. He believed that the 
pneumonic foci furnished a favorable soil for the localization and 
growth of the bacillus of tuberculosis. Heubner and Bahrdt 
f" Zur Kenntniss der Gelcnkeiterung bei Scharlach," Berl. klin. 
Wochenschrift, 18S4, No. 44) have described the post-mortem ap- 
pearances of a boy fourteen years of age who had suffered from 
multiple suppurative synovitis after an attack of scarlatina. The 
metastatic suppurative process could be traced directly to a 
circumscribed purulent inflammation of the right tonsil which 
implicated an adjacent vein, which became the seat of a purulent 
thrombo-phiebitis, and the point of distribution of infective 
emboli; chain cocci were found in the pus of the joints and 
even in the patient's blood. 

Frankel and Freudenberg ("Ueber Infection bei Scharlach," 
Centralblatt f. klitiische Medicin, 1885) cultivated from the internal 
organs of three patients who had died of scarlatina the strepto- 
coccus pyogenes and looked upon the presence of this microbe 
as an evidence that a secondary infection had taken place through 
the diseased mucous membrane of the pharynx. The important 
question presents itself whether, in cases of mixed infection, the 
two kinds of microbes enter the organism at the same time, or 
whether the primary infection prepares the way for the entrance 
of the microbes which produce the secondary infection. A 
third possibility might be maintained, according to which the 
secondary infection is a purely accidental occurrence, as was 
claimed by Brieger and Ehrlich. Pus microbes being present 
at all times and everywhere, and perhaps gaining entrance into 
the body more easily than others, it is easy to understand why 
secondary infection by them is most frequently observed. 

Rosenbach frequently found in the products of suppurative 
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inflammation and septic processes more than one variety of pus 
m icrobes. He frequently met with both kinds of staphylococci 
in the same pus, or with one form of staphylococcus and the 
sta-eptococcus pyogenes. 

ILoffler (" Untersuchungen iiber die Bedeutung der Mikro- 
oi-^anismen fur die Entstehung der Diphtherie," Mittheilungeft 
ai^s ^em Reicks-Geswidheits-Amie, 1884, B. ii.) cultivated from 
1^ membranes of a case of scarlatina-diphtheria cocci which, 
wl-ien injected into the circulation of animals, produced multiple 
suj>purative synovitis. 

tliiber ("Experi men telle Untersuchungen iiber Localisation 
von Krankheitstoffen," Virchow's Arckiv, B. 106) attributes the 
occurrence of suppuration and gangrene in croupous pneumonia, 
plilegmonous inflammation and suppuration in erysipelas, and 
suppuration in tubercular processes, to secondary infection, in 
'wc>st instances of pus microbes, Schnitzler ("Combination von 
-^ypH ilis und Tuberculose des Kehlkopfes"), after having observed 
and carefully studied a number of cases, has come to the conclu- 
sion that syphilitic ulcerations of the larynx may pass into 
tutaercular, as the syphilitic ulcer furnishes a good culture soil 
'*"" tile bacillus of tuberculosis. 

R-inne {Verkandlungen Deutscher Naturforscher und Aerzte in 
•Viesbaden, 1887) made some experiments which convinced him 
that a trauma which results in an ordinary inflammation does 
**<^t furnish a locus minoris resistentiie for the localization of 
Pathogenic germs, as has been described above. He claims that 
tne living body possesses the capacity to eliminale large numbers 
**' Hving pus microbes when these are in tissues where they are 
'''-** exposed to direct contact with oxygen. He has found that 
*-**cci do not collect at points the seat of subcutaneous injury, 
'**i that they do not migrate into sterile abscesses from distant 
P'^'nts, and not even after intravenous or intraperitoneal injec- 
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Even an injection of a pure culture of pus microbes into 



. Part injured subcutaneously, or into young or mature cicatricial 

'Ssue around encapsulated foreign substances, produced no sup- 

PUration. From these experiments he was led to believe that 

'Ssiie lesions which produce an inflammatory reaction do net 
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predispose to metastatic suppuration. On the other hand, it was 
also demonstrated experimentally that tissue lesions become 
a locus minoris resisUntiiB after the tissues have become per- 
meated by the chemical products of the microorganisms. The 
loctis minoris resistmtia for the pus microbes is a tissue which, 
by chemical or by chemical and mechanical lesions, has lost its 
normal resistance to the microbes, which is not the case if a 
trauma is followed by an active reparative process. 

Orloff (" Materialien zur Frage fiber die Eintrittswcge der 
Mikroben in den Thierischen Organismus," Centralblatt f. Bac- 
ieriologie u. Parasitenhmde, B. iii. No. 15) made many interesting 
experiments to ascertain if pathogenic microorganisms can enter 
the body through healthy intact, as well as through irritated 
diseased mucous membranes. He injected a pure culture of the 
staphylococcus pyogenes aureus into the trachea, duodenum, and 
ileum of animals, or administered the same culture by feeding. 
The experiments were made on rabbits and guinea-pigs. In some 
of the animals the bronchial mucous membrane was altered by 
application of croton oil, solution of nitrate of silver, and in two 
instances by injuring it mechanically with a catheter through a 
laryngotomy wound before the culture was injected. The same 
conditions were produced in the stomach and intestines by 
similar means prior to the administration of the culture. In 12 
experiments the staphylococcus produced no symptoms when 
introduced into the healthy stomach, although a pure culture 
was fed for from i to 14 days. In the post-mortems made 12 to 
72 hours after the feeding of the microbes, all the internal organs 
were found sterile, and only the lower portion of the colon con- 
tained staphylococcus colonies. Ail examinations of the blood 
during life yielded negative results. In 7 experiments in which 
the stomach was irritated by chemicals before the feeding of the 
culture was commenced, 6 animals remained well, and in the 
one that died the microbes had not passed beyond the prima 
via, as the blood and internal organs were found sterile. Of 12 
animals in which the pure culture was injected into the healthy 
bronchial tubes, 9 were killed one-half of an hour to 11 days 
aflerthe injection, and 3 died. In the animals which were killed 
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no trace of the microorganisms could be found in the blood, they 
had not passed beyond the lung tissue. In the 3 fatal cases 
tlie; animals died 17, 25, and 70 hours after the injection, and the 
microbes could be found in nearly all of the internal organs and 
th^ blood. In the 2 cases in which the trachea had been altered 
by traumatic irritation, the animals were killed 24 and 25 hours 
after inoculation,aiid on examination it was seen that the infection 
liEici remained local. In 6 experiments in which the bronchial 
tulues were irritated with a solution of nitrate of silver 6 hours 
before inoculation, the animals died 20, 24,40, and 48 hours after 
tli^ injection, having before death shown evidences of serious 
pulmonary trouble. The post-mortem showed in all of them 
pulmonary oedema and pleuritis, but staphylococci were found 
m only 2 of them in the effusion. In 6 animals fed on the cul- 
ture, in 4 on a healthy stomach arid in 2 after an artificial gastro- 
intestinal catarrh had been produced, he made a subcutaneous 
fracture, and suppuration followed at the seat of the fracture. 
"^ believes that in all cases in which the microbes entered the 
Circulation the entrance was effected through some perhaps inap- 
P^-eciable lesion. 

Irj many instances of recurring suppuration years after the 
P*"'rnary injury or disease, wc have reason to believe that the 
'^^crrobes were introduced with a foreign body, or became 
^•^crapsulated in the granulation tissue during the healing pro- 
^-^ss. and remained there in a latent condition until by some 
^*^eic3ental cause the surrounding tissues had undergone changes 
•aAT^Orable for their growth. I have seen numerous cases of 
^^*^'^ndaty osteomyelitis ten to twenty-five years after the 
P*"'*nary attack, which occurred in the sclerosed bone, usually 
"^^-r one of the epiphyseal extremities. In all of these cases the 
"Sease was deeply located, the primary starting-point being in 
Same locality as in the first attack. A patient who has once 
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__'^*Ter from recurring attacks, and the disease, without excep- 
, selects the old site. The difficulties which deep cavities in 
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explanation why microbes are more liable to become buried and 
permanently retained, than in suppuration in soft parts, 

Nepveu {Revue de Ckirurgie, 1885, p. 353) reported two cases 
of gunshot injury of the extremities in which, fourteen years 
after the definitive healing, suppuration occurred at the former 
site of injury. 

Numerous instances are on record in which foreign bodies have 
remained in the tissues encapsulated for an indefinite period of 
time without giving rise to any symptoms until the microorgan- 
isms which were introduced with them exercised their patho- 
genic qualities, because the surrounding tissues had undergone 
changes favorable to such a process. At the last meeting of the 
French Congress of Surgeons, Socin reported a case that had 
come under his observation, in which a bullet remained in the 
tissues, perfectly encapsulated, 'for sixty years, when finally the 
pus microbes which entered the organism with it, and had 
remained all this time in a latent condition, caused the formation 
of an abscess. 

V, Elimination of Pathogenic Microorganisms, 

The probable existence of pathogenic microbes in the healthy 
body, and the spontaneous subsidence of many infective pro- 
cesses, make it important to consider the ways and means by 
which pathogenic microorganisms are rendered harmless in the 
living body, or are removed by elimination through some of the 
secretory organs. It is not at all improbable that the localiza- 
tion which bacteria effect may come to play an important part 
in the study of micro-parasitic pathology. Whatever be the 
explanation, there is no doubt that the microiJrganisms hitherto 
found have various relations with the tissues. 

In all infective processes in which life is not destroyed, and the 
products of inflammation do not find their way to the surface 
spontaneously or by treatment, the microbes are removed with 
the excretions as dead foreign bodies, or are eliminated through 
some of the excretory organs in an active state. 
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I. Phagocytosis. 

IVIetschnikofF introduced the term " phagocytosis " to desig- 
ns, te the destruction of microbes within the organism by leuco- 
cytes and the fixed tissue cells. 

"Wyssokowitsch ("Ueber die Schicksale der ins Blut injicirten 
Microijrganismen im KiJrper der Warmbliiter," Zeitschrift f. 
If^^iene, B, i, pp. 1-45), has studied experimentally the destiny 
of microorganisms -injected into the blood of warm-blooded 
animals, and found that they were not eliminated. He demon- 
strated by microscopical examination of the blood and by culti- 
vation experiments, that the microbes disappear entirely from 
tKe t»lood, or diminish greatly in number soon after intravenous 
injection. The saprophytes disappear soonest. The toxic 
bacteria are slowest in disappearing and seldom leave the blood 
entirely. After a brief period, when their number is at a mini- 
"^*Jm, they again reappear in the blood and multiply with great 
'"apiciity until they kill the animal. Examination of the urine 
auring life and soon after death showed that elimination of 
bacteria through the kidneys did not take place; that, on the 
•^'her hand, the urine contained bacteria in cases in which extrava- 
sation of biood into the parenchyma of the kidneys had taken 
place. During the first few hours after intravenous injection, 
*n<i before any organic changes had taken place in the kidneys, 
^he urine contained no bacteria. It was also shown that no 
^lirnination took place through the intestinal canal, except in 
*'^s^s in whichthemucousmembrane was the seat of hemorrhagic 
^'^^''ava sat ions, or other serious local lesions. In two animals 
*ofected during lactation, the milk was sterile, showing that no 
Elimination took place through the mammary gland. Micro- 
*^c»pical examination revealed an increase of white blood-cor- 
P'^scles. Inclusion and death of bacteria in blood corpuscles 
^'"e not observed. The bacteria injected into the circulation 
_oon became deposited in certain organs, notably the spleen, 
'Ver. and medullary tissue of bone, and consequently separated 
^^n the circulating blood. Non-pathogenic microbes disappear 
*^tirely and permanently from the blood soon after injection. 
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The spores retain their vitality in the organism for an unusually 
long time; for instance, active spores of ordinary mould for 
7 days, and the spores of the bacillus subtilis for 62 to 78 
days. 

Ribbert(Z'*T Uiitergang pathogener Schimmelpilse im ICorper. 
Bonn, 1S87) has also made extensive investigations concerning 
the fete of pathogenic microbes in the organism when intro- 
duced by intravenous injection. In rabbits he injected into the 
circulation such small doses of a pure culture of aspergillus fla- 
vescens that the animals did not die in consequence of the in- 
fection. On examining the different organs at variable intervals 
after the injection it was easy to determine in what manner the 
germs were destroyed or eliminated. In the experiments made 
for the special purpose of ascertaining the fate of microbes in 
the liver, the injection was made directly into one of the mesen- 
teric veins; in all other cases the injection was made into one 
of the veins of the external ear. In the liver, it was seen that 
when the microbes reached the capillary vessels and the terminal 
branches of the portal vein they were surrounded by a dense 
cluster of leucocytes. As long as they remained within these 
surroundings, their multiplication appeared to be retarded. 
Mitosis was not observed in the liver cells which were com- 
pressed by the inflammatory exudation, but occasionally it 
occurred in some of the epithelial cells lining adjacent bile-ducts. 
The microbes were seen either disappearing directly in the sur- 
rounding leucocytes, or some of the liver cells were transformed 
into giant cells, into the protoplasm of which they found their way 
and where they were destroyed. The giant cells either undergo 
fatty degeneration and disappear with their contents by absorp- 
tion, or they are again transformed into normal parenchyma 
cells. When larger quantities of the same microbe were injected 
no such aggregation of leucocytes around them occurred in the 
vessels and tissues of the liver and multiplication at once took 
place, and after mural implantation of the microbes had taken 
place perforation of the vessel wail was effected by means of ray- 
like projections which developed from the microbes, and which 
were seen to insinuate themselves between the cells. If the 
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an fnial survived the injection for a few days the rays became 
narrower and the granular detritus of the microbe was removed 
by giant cells In studying the fate of the same microbes in the 
lung, the injections were made either into a vein, the trachea, or 
directly into the parenchyma. The microbes surrounded by 
leiicocytes were seen not only in the vessels but also in the 
alveoli. Limitation of the infection and the final destruction of 
th^ microbes were here also accomplished by the leucocytes and 
gia.nt cells. Injection of larger quantities was likewise foUowed 
by rapid permeation of the vessel wall by the microbes and their 
early appearance in the paravascular tissues. In the kidneys 
the growth of the microbe was more rapid than in the liver 
and lung, the rays and filiform projections formed earlier and 
de■ve^ loped to an unusual extent. The accumulation of leuco- 
cytes, on the other hand, was retarded and less marked, so that 
th e microbes were only surrounded by them after the thread-like 
P''oj actions had formed. The leucocytes containing spores were 
"^^t only found in the interstitial tissue, but also in the tnbuli 
"•"'i^iferi. The same microbes injected into the anterior cham- 
°^»" of the eye produced upon the iris a thin layer of fibrin, 
"^ "vvhich the leucocytes gathered around the microbes in the 
•"^rm of minute nodules and the microbes were soon lost in their 
'"*«^*-ior. Only a slight increase of growth was observed in this 
''^^^^ lity. The fixed cells of tlie iris take no part in the formation 
*^* tVie nodules and the work of destruction of the microbes is 
^*-*^<^mplished exclusively by the leucocytes. Culture experi- 
"^^^^ts with small particles of organs containing the microbe 
•^^"Vved that their power to infect is sometimes lost after 24 
*^<-i >r-s and always after S to 14 days. The retardation and arrest 
^5"«rm growth by the leucocytes and giant cells are first effected 
^*^lianically, but to a greater extent by the abstraction of 
*^i^ gen. It is also possible that the diffusion of the ptomaines 
t lie microbes is also limited by the grouping of cell.'; around 
^""■tres of infection. He does not believe that the leucocytes 
'&est the microbes, as was claimed by Metschnikoff. Fibrin 
t^^'^^duction could be detected by Weigert's method around the 
^^*Sphery of the nodules. Experiments with aspergiilns fumi- 
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gatus yielded the same results. From his own work Ribbert has 
come to the conclusion that retardation of germ growth by leuco- 
cytes in infections with schizomycetes is an established fact in 
pathology. The retarding influence of the organism to germ 
growth differs according to the kind of germs, as the germs by 
the production of noxious substances affect the envelopes of 
cells, and most of the pathogenic microbes assimilate nutritive 
material from adjacent tissues more readily than ordinary mould. 

Microbes which diffuse themselves rapidly and which do not 
form colonies cannot become encapsulated by leucocytes. By 
counting the blood corpuscles, it was found that after injections 
of small doses of aspergillus fiuorescens ten times more leuco- 
cytes were found than in normal blood. Ehrlich's method of 
Staining proved that the leucocytes which surrounded the spores 
as well as the new corpuscles in the blood were polynuclear and 
represented the pyelogenous leucocytes. In animals which re- 
covered after infection re-inoculation was followed by more 
prompt encapsulation of the spores by the leucocytes. 

Metschnikoff ("Ueber den Kampf der Zellen gegen Erysipel 
Kokken," Virchow's Archiv. B. loi, p. 209), who was the first to 
describe the struggle of the cells of the organism against invad- 
ing microbes, gives the name of phagocytes to the cells which 
possess the property of absorbing and digesting microbes. He 
made his researches on the daphnia, which are found invaded by 
a parasite of the higher animals. The spores of this parasite 
penetrate with the food into the intestine, from which they escape 
into the cavity of the body of the daphnia. As soon as they 
have done so, a struggle commences between them and the 
white corpuscles, which, isolated or in groups, absorb the spore 
and destroy and transform it into shapeless granules. The 
daphnia is thus saved. When the victory is not accomplished 
the spores are not arrested and destroyed by the leucocytes, and 
they invade the tissues of the animal and kill it. Metschnikoff 
affirms that the same struggle takes place in the higher verte- 
brates and in man between the microbes and the cell elements, 
but in these the process is more complicated, as there are two 
kinds of phagocytes. The leucocytes he calls " microphagi," and 
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to the permanent tissue cells that are capable ofabsorbing minute 
solid bodies, and are provided only with one large nucleus, such 
as the connective tissue cells, epithelial cells of the pulmonary 
alveoli, he applies the term " macrophagi." In infectious dis- 
eases, in which the phagocytes do not protect the system from 
progressive and rapid infection, death is inevitable. In anthrax 
th^ microphagi are powerless to absorb the bacteridia. The 
case is different, however, when, instead of a strong virus, an 
attenuated culture is employed. Metschnikoff employed in his 
escperiments a watery solution of vesuvin, which does not color 
living microorganisms, but stains dead ones brown. In this 
vva.y he saw most of the rod-shaped microorganisms, encased 
in tHe protoplasm of the microphagi, assume a brown color, 
^vhereas the cells remained unstained and in a living state. 

tTess ("Weitere Untersuchungen zur Phagocytenlehre," Vir- 

ctiow's Archiv, B. ex. p. 313) has examined the influence exerted 

t>y leucocytes in retarding the pathogenic action of the staphy- 

locioccus pyogenes aureus. He injected a minute quantity of 

^ pure culture of this microbe into the substance of the cornea 

"* »'^bbits. The eyes were extirpated, hardened, and examined 

"™>«=«-oscopically 24 hours to 8 days after inoculation. During 

*"^ first 24 hours the cocci multiplied very rapidly at the point 

*** Srjfection; 36 Jiours after inoculation leucocytes were seen 

^*^^^1 osing the infected area, and all of them contained microbes. 

7*-® the suppurative process advanced the intra-cellular cocci 

""■^■"^ased in number. Gradually the cocci disappeared in the 

^^^1^, and after the sixth day often none could be found. The 

''^^ cocci in the tissues formed a very narrow zone around the 

^*~gins of the ulcer, while the microbe-carrying leucocytes 

^*~^ found in the tissues at a greater distance. In two cases 

"ic:h terminated fatally, an extensive hypopyum formed and 

p^hagocytosis had occurred, although many leucocytes were 

" ^Sent. In one experiment on a cat, the ulcer resulting from 

^ inoculation was very small, and in this instance phagocytosis 

.^■^ more marked than in the rabbits. In the destruction of 

^ cocci in the ulcer, the cells springing from the conjunctival 

^*^ played also an important part, and the secretions from the 



SURGICAL RELATH 



; OF MICRO-ORG 



60 

conjunctiva contained soon after the inoculation many cells with 
microbes in their protoplasm. Warm fomentations at first 
appeared to favor the increase of microbes, but later, by stimu- 
lating the action of the phagocytes, they retarded it. 

Christnias-Dircking-Holmfeld (" Ueber Immunitiit und Phago- 
cytosis," Forlschrith- der Medicin, No. 13, 1887) repeated the 
experiments of Metschnikoff, and claimed that in animals 
immune to anthrax, or rendered artificially immune, the bacillus 
when introduced into the tissues is devoured by the leuco- 
cytes. He experimented with a very virulent culture and 
cultures attenuated by age. or by Koch's method of attenuation. 
These experiments were made on mice, rabbits, and young and 
old rats. He soon found out that the results were greatly 
modified by the degree of susceptibility of the animal to the 
anthrax bacillus. In animals very susceptible to the disease, as 
in mice and rabbits, the inoculation of a very active culture pro- 
duced little or no inflammatory reaction at the point of inocula- 
tion. In animals with a greater degree of immunity, as young 
rats, the injection produced suppuration at the point of inocula- 
tion, which assumed the character of an ab.scess, as the suscepti- 
bility was diminished as in old rats. The injection of a mitigated 
culture produced suppuration even in rabbits. The intensity of 
the inflammatory reaction following the inoculation with the 
bacilli of anthrax stood in an inverse ratio to the degree of the 
susceptibility of the infected animal. The bacilli were never 
found in the interior of the pus corpuscles, and it followed as a 
natural conclusion that death and disintegration were effected 
by the pus serum. That the pus corpuscles did not destroy the 
bacilli was also proved by another experiment. A pure culture 
of anthrax bacilli was put in hermetically sealed glass-tubes 
containing pus, which when kept at the temperature of the 
body killed the bacilli in from two to three days. Metschni- 
koff asserts that the latter observation does not prove that the 
pus corpuscles did not act the part of phagocytes, as under the 
conditions described they might have retained the properties 
of such. 

Wehr ("Ueber den Untergang des Staphylococcus pyogenes 
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:«_M leus in den durch ihn hervor-gerufenen Entziindungs-pro- 
^^i-^sen in der Lunge," Dissertation, Bonn, 1S87) injected pure 
»— ■ Itures of the staphylococcus pyogenes aureus into the trachea 
'^ff~ rabbits and favored the descent of microbes into the finer 
» "'^^isions of the bronchial tubes by standing the animals for 
c^» wi\e time upon the hind legs. Soon after the injection he 
'■*^^> ■«_ind cocci not only in the interior of leucocytes which had 
"ouped around the seat of injection, but also in the interior of 
» ithelial cells. He assigns to epithelial cells phagocytic action, 
xjring the first week after injection he found cocci without 
ciception in the epithelial cells. In none of his experiments 
»uld the microbes be found in the blood or in any of the 
'■~*"terna! organs. 

Lubarsch ("Ueber Abschwachung der Milzbrand-bacillen im 
" B-oschkorper," Fortschritte der Medicin, No. 4, 1S88). in his 
^3*perinients on frogs with the anthrax bacillus, infected the 
*-3imals by inserting into the lymph sac portions of the internal 
■ *-gans of animals which had died of anthrax. His observations 
^d him to the conclusion that the phagocytes in reality do 
'■^vourthe microbes, and that disintegration of the intra -cellular 
licrobes is an active process on the part of the cells. 



-^^ - Elimination of Microbes through the Kidtieys and other Organs. 

The rapidity with which some microbes disappear from 
"^ie blood is very remarkable; it is in many cases a matter 
^^^r minutes, certainly of an hour or two, and this disappearance 
"^^om the blood must be due to an active process on the part of the 
■^;=::on5tituents of the blood on them. Mere unsuitability of soil 
• s not sufficient to account for the rapidity of the phenomenon. 
Xhat they are eliminated through the kidneys is shown by 
"^^arious observations, and this is an important point to remember, 
^as probably explaining certain cases of pyelitis occurring in 
^^atients who have never had any instrument passed, and in whom 
Xjrethra and bladder are perfectly normal. The salivary glands 
«Tiore especially the parotid, occasionally take part in the excre- 
tion of pus microbes, thus offering an explanation of the not 



infrequent occurrence of abscesses in the parotid gland after 
suppurations elsewhere. 

Rosenstein {" Vorkommen der Tuberkel-Bacillen im Harn," 
Centralblaii f. d. med. Wissensch., 1883, No. 5) and Babes {Fort- 
schritte der Medicin. B. i. p. 4) found bacilli in the urine in 
patients suffering from tuberculosis of the genito-urinary tract. 

Fardel (" Les bacilles dans la tuberculose miliaire. Tuber- 
culose glomerulaire du rein," Arckiv de Physiologie, 1886) men- 
tioned the condition of the kidneys in cases of miliary tubercu- 
losis as an evidence that the bacilli are diffused through the 
bloodvessels. He found in a thrombosed capillary vessel in a 
glomerulus, in which no inflammatory changes had as yet oc- 
curred, numerous bacilli. They were also found in the epithelial 
cells of a convoluted capillary vessel The author was also able 
to demonstrate that the deposits in the kidney occurred around 
the capillary vessels in the glomeruli, often including the latter 
completely. He believes that the bacilli migrate from the 
glomeruli into the surrounding tissue, when they give rise to 
miliary nodules. In cases of tuberculosis of the kidneys the 
number and arrangement of the bacilli, as they are found in the 
urine, are characteristic of the disease. 

Monpurgo (Schmidt's Jahrbucher, E. ccxii. p. 128} found in 
the urine of a woman suffering from rena! tuberculosis numerous 
bacilli arranged in groups resembling the letter "S," an appear- 
ance which is only observed in pure cultures. Koch described 
this bacteriological condition in a case of miliary tuberculosis. 
For such a culture to form in the genito-urinary apparatus, it is 
necessary that the bacilli should be located in a place where 
they are not washed away by the urine, and where they find a. 
favorable soil for their growth, conditions which are only fur- 
nished in the kidney. 

Neumann ("Ueber die diagnostische Bedeutung der Bakte- 
riologischen Untersuchungen bei inneren Krankheften.^^r/, iWi«. 
Wochenschrift, Nos. 7, 8, 9, 1888) found the specific microbes in 
the urine in cases of typhus, septic<emia, and pytemia. In a case 
of acute endocarditis and acute osteomyelitis, he cultivated from 
the urine the staphylococcus pyogenes aureus. He believes 
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thst-t the microorganisms which circulate in the blood localize 
in the capillary vessels of the kidney, where they often cause 
m f nute, multiple lesions without implication of the entire paren- 
cliyma of the organ. Through the altered tissues some of the 
sni<=robes enter the tubuli uriniferi and are eliminated with the 
urtne. 

rhilipowicz (" Ueber das Auftreten pathogener Microorgan- 
nien im Harne," Wuner med. BliiUer, 1885, No. zi) found the 
bacillus of tuberculosis not only in three cases of tubercular 
pyelo-nephritis, but also in cases of acute miliary tuberculosis. 
ir the organisms were not present in sufficient number for 
<3etectioii by the microscope, their presence in the urine could 
be proved by the injection of the urine into the peritoneal 
cavity of guinea-pigs. He also found bacilli in the urine in 
*^ases of glanders. In mice which had died of anthrax, the 
urine contained the bacilli in large numbers. In patients who 
"^^ci succumbed to ulcerative endocarditis, pus microbes were 
also found in the urine. 

Schweiger ("Ueber das Durcligehen von BacilJen durch die 

Nieren," Virchow's Arckiv, B. c. Heft 2) has shown conclU- 

®'^^ely by his careful clinical observations that the urine from 

®*^^>"latinal patients is contagious; for varicella, typhus recur- 

""^ris, and malaria the same holds true. In typhus Gaffky has 

•o u ri (J bacilli in the vessels of the kidneys. As in most infective 

'^^ases the kidneys show textural changes, it was natural to 

*'*^ric^lude that the renal lesions were caused by microbes on 

^^ir way out of the body. Schweiger looks upon all kidney 

*ic:»ns found in the course of infective diseases as of bacillary 

*"*g"in. To prove that microbes pass through the kidneys, he 

'^'tivated a bacillus which Reimann had discovered in the pus 

* ozjena. This bacillus is stained an intense green color in a 
*-*ltijre of gelatine and agar after twenty-four hours. The cul- 
*~**"^sof this green bacillus' were suspended in a sterilized physio- 

^Sical solution of salt, and injected directly into the circulation. 

* tie experiments were made on a dog, cat, and rabbit. The 
^cillus did not pass directly througli the kidneys, but a certain 
^'igth of time intervened between the injection and its appear-J 



ance in the urine, as though somewhere an obstacle to its *"-"■— „ __ 

passage had been met with. At first only isolated bacilli wer^- ^ 

found in the urine, but later in large numbers. In one instanc;:;;---^ 

he extirpated one kidney, and two days later, during the fir^^ - 

stage of compensatory hypertrophy of the remaining organ, l~;:^^fc 
injected a culture directly into the carotid artery. The anin^^^---^_ 
died suddenly two and a half hours after the injection in an atta^ . 

of convulsions. Under strict antiseptic precautions the uri.^ 

was removed from the bladder, and with it a culture of agar-a^^^^^ 
was inoculated. The next day the culture showed a beaut^^^^g^ f^^, 
growth of the same bacillus. The author believes that — •z;Ije 
kidney, the seat of increased va.scular pressure, furnishec r-^^ ^ 
favorable condition for the rapid passage of the microbe, 
found the microbes most frequently in the glomeruli, and in thei 

space between these and Bowman's capsulij; and again, (^ ■» 
abundant in the bloodvessels and in the lumen of the first -^ 
tion of the convoluted tubuli uriniferi, and only rarely in. 
perivascular connective tissue. Only once a bacillus was fcz» vjodl 
between two epithelial cells of the convoluted tubules, Ii» tJie'f 

cells themselves no bacilli were found. Upon these observa.t:i 
he bases his advice to favor elimination of microbes through " [Jie 
kidneys in all infective processes by administering large qt_Jian- 
titics of water, and even diuretics. 

Escherich (" Bacteriologische Untersuchungen iiber Frai-J«eii- 
milch," FoflschritU- d(r Mcdicin, B. iii. p. 23 1 ) examined the rmr\\\)e. 
for bacteria in patients suffering from puerperal infection, ^nd, 
without exception, found that it contained the staphy locoes eus 
pyogenes aureus or albus. After having satisfied himself" V 
the examination of twenty-five healthy cases that normal mifk 
contained no microorganisms, he examined the milk of siich 
patients whose bodily temperature was increased by puerperaJ 
processes, or lactation, who, in fact, presented evidences 0/ 
septic conditions, and here he found regularly micrococci 
present in the milk, principally the staphylococcus aureus and 
albus. In puerperal women, who had fever from other causes, 
such as pulmonary tuberculosis, otitis media, etc., no micro- 
organisms were found in the milk. He believes that the J 
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microbes are introduced into the milk through the blood, which 
they enter in puerperal septicemia, through wounds or abra- 
sions of the genital tract. 

Bumm ("Zur Aetiologie der puerperalen Mastitis," Arckiv f. 
Gynakologie, B. xxiv. p. 262) cultivated from a case of puerperal 
mastitis a diplococcus which resembled the gonococcus very 
much. He injected the culture under his own skin, and pro- 
duced an abscess, 

Bollinger ("Ueber Tuberkelbacillen im Enter einer tuberku- 
IQsen Kuh und fiber die Virulenz des Secretes einer derartig 
erkrankten Milchdriise." Bayr. Aersstl. Intelligenzblatt, 1883, 
No. 16) found tubercle bacilli in the parenchyma of the udder, 
as well as in the secretion in the milk ducts in a cow suffering 
from tuberculosis, which, •on being inoculated in guinea-pigs, 
produced typical tuberculosis. 

Ribbert found, twenty-four hours after injecting osteomyelitic 
cocci directly into the circulation of animals the microbes in 

1 of the internal organs ; later, only in the kidney. Liibbert 
found the staphylococci in osteomyelitis frequently in the urine. 
Lebenoff saw the streptococcus of erysipelas in the skin and 
umbilical cord of a child born eight days after its mother had 
recovered from an attack of erysipelas. 

Clinical observation as well as experimental research has 
shown that in all localized infective processes the leucocytes act 
as an advance-guard in protecting the tissues against the ingress 
of the microbes by mechanically obstructing the way; later, the 
active granulation tissue performs the same function. As inclu- 
sion of the microbe in the cell protoplasm may have a great 
deal to do with the destruction of the microbes, it is correct to 
speak figuratively of a struggle of cells against microbes. 
When the microbes have become disseminated throughout the 
organism by the circulating blood, they are also brought to the 
excretory organs through which many of them are eliminated 
without having lost their virulence during their passage through 
the body. 
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VI. Antagonism among Microorganisms. 

One of the most recent achievements in bacteriology is the 
discovery of the antagonism which exists among certain patho- 
genic microorganisms. That such antagonism exists has been 
demonstrated by cultivation, and inoculation experiments. 

Pawlowsky (Virchow's Archiv, B, loS) has furnished strong 
experimental evidence of the antagonism which exists between 
thepneumococcus of Friedliinder and the bacillus of anthrax; as 
in eight rabbits infected with a fatal dose of anthrax, all of the 
animals were saved by a subsequent injection of a pure culture 
of the pneumococcus. The same author also ascertained that 
the micrococcus prodigiosus is also antagonistic to the coccus 
of erysipelas. Thus, ten rabbits were first inoculated with 
anthrax bacilli, and then cultivations of the micrococcus pro- 
digiosus were injected subcutaneously into each animal on two 
occasions, two and twenty-four hours after injection ; of these 
ten animals, eight recovered. He also found that subcutaneous 
injection of anthrax bacilli, and cultivations of pneumonococci 
were fatal to rabbits; and that subcutaneous injection of culti- 
vations of anthrax bacilli and staphylococcus pyogenes aureus 
was not followed by the death of the animal ; four rabbits treated 
with a culture of the staphylococcus aureus recovered; of seven 
anthracic rabbits treated by subcutaneous injection of a culture 
of streptococcus erysipelatosus, two died. 

'EmmcT\c\\{Fortschriil£ der Medkm,'^. v., 1887) has also studied 
experimentally the antagonism among pathogenic microbes in 
the living organism. His experiments on rabbits have shown the 
value of the erysipelas cocci as a protective and curative agent 
in anthrax in these animals. In one series of experiments the 
rabbits were first inoculated with a large quantity of a reliable 
culture of the streptococcus of erysipelas, and then, two to four- 
teen days later, the animals were again inoculated with a pure 
culture of the bacillus of anthrax. Of fifteen animals treated 
in this way, seven recovered, while all the control animals 
jnfected with anthrax, but not protected by the microbe of 
erysipelas, died ; of the seven animals which died after inocula- 
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tion of both microbes, some succumbed to the anthrax bacillus, 
and some to the microbe of erysipelas. Thereapeutic inocula- 
tions with cultures of the streptococcus erysipelatosus in animals 
suffering from anthrax were not as successful. In later experi- 
ments made in the same direction in conjunction with Mattel, it 
was ascertained that when the cocci of erysipelas were injected 
both into the circulation and the subcutaneous tissues of rabbits 
twenty-four hours before the infection with anthrax, the bacilli, 
even when administered in large quantities, were destroyed in 
from twelve to seventeen hours, and could no longer be found 
either at the seat of infection or in the blood and internal 
organs, whether by microscopical examination, or by cultivation 
experiments. 

Neumann ("Ueberden Einfluss des Erysipelas auf den Verlauf 
der constitutionellen Syphilis," Allg. Wiener med. Zeitung, i8S8, 
No. 4) communicates two observations of his own in which 
erysipelas exerted' a decided beneficial effect on syphilis. 

The first patient was a woman, fifty-six years old, who within 
two and a half months passed through three attacks of facial 
erysipelas, during which the cutaneous gummata in that part of 
the face aflfected with erysipelas disappeared completely. The 
second case was a man, twenty-six years old, who contracted a 
hard chancre six weeks before he was attacked by facial erysip- 
elas. During the acute attack the primary sore improved and 
the secondary symptoms did not appear until seventy-three days 
after the infection, and then in only a mild form, so that the 
erysipelas had the effect of postponing the secondary symptoms. 

The experimental work of Watson Cheyne (London Medical 
Record, 1S87) on the antagonistic action of the streptococcus 
erysipelatosus upon the bacillus of anthrax is of the greatest 
practical and scientific importance. He experimented on rabbits: 
{a) by inoculating them with the microbes of erysipelas, and two 
to fourteen days later with anthrax; {b) by simultaneous intra- 
venous, or subcutaneous inoculation of both; {c) by inoculating 
the virus of erysipelas, after anthrax had been artificially pro- 
duced. Of the first series of fifteen animals, seven recovered, 
while all the control animals died. Of the second series of 
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sixteen animals, only two recovered. In these sets of experi- 
ments, by the injection of a half million of anthrax bacilli, all 
the control animals died, whilst al! those that received intra- 
venous injection of a pure culture of the microbes of erysipelas^ 
though they were very ill, recovered. 

Schwimmer ("Ueber den Heilwerth des Erysipels bei ver- 
schiedenen Kr^nhheitsformen," Wiener med.Presse, 1888, Nos. 14, 
15, 16} has studied with special care the antagonistic properties 
of the streptococcus of erysipelas in different infectious diseases, 
In syphilis, the lesions occurringin the erysipelatous area healed 
more promptly. In a case of obstinate orchitis and epididy- 
mitis, on both sides, absorption took place during an attack of 
facial erysipelas; no material improvement was observed except 
that in one case an ulcer healed more rapidly. The author saw 
tubercular glands of the neck disappear during attacks of erysip- 
elas of the face and neck. 

Garre("Ucber Antagonisten unter den RacWterien," Correspotii- 
ensblatt f^ Schweizeraerste, B. x.) has studied the antagonists 
among bacteria on culture soils. He has made many careful 
experiments to determine the growth of a culture of germs on 
different nutrient media by removal of the entire culture with a 
minute spade, and inoculation of the same soil with another 
microbe. From the results thus far obtained, he has ascertained ■ 
that some microbes affect the soil favorably for the growth of 
other varieties, while others render it sterile. For example, a. 
culture medium impregnated with the ptomaines of the bacillusa 
fluorescens putridus remains perfectly sterile when inoculateJ 
with pus microbes. These investigations have an important 
practical bearing, as future research may not only show the wa>j 
to secure immunity from infection by pathogenic microbes bg 
prophylactic inoculations with harmless niicrobes, but may like= 
wise establish a system of rational treatment by inoculations cz; 
cultures of antagonistic bacteria for therapeutic purposes. 1 
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VII. Inflammation. 
Our ideas of the nature of irflammatioii have been materially 
changed by the knowledge we have obtained from bacteriological 
investigations which have been made during the last fifteen years. 
Inflammation is no longer viewed as a disease. Many hereto- 
fore obscure inflammatory lesions are now known to have been 
caused by definite, specific microbes. Modern pathology has 
established the fact that the condition called inflammation is a 
restorative process, which has for its object the repair of injured 
tissues, or the neutralization or removal of the primary microbic 
cause. From a scientific and practical standpoint, all inflamma- 
tory afiections can be divided into two classes: i. Simple, or 
plastic inflammation. 2. Infective, or destructive inflammation, 

I. Simple, or Plastic, Injlamtnation, 
A simple, or plastic, inflammation is a regenerative process, 
induced by a trauma, or disease, in which the tissues are in an 
aseptic condition, and the products of tissue proliferation are 
transformed into normal permanent tissue. During the first 
stage of inflammation the tissues are weakened, so that they 
cannot resist in any way the entrance of pathogenic microorgan- 
isms, should any reach the tissues by direct contact, or through 
the circulation. In the second stage, the weak tissue has become 
removed, and its place is occupied by vigorous granulation tissues, 
which possess great power in resisting the attack of microbes. 
In the third stage, the granulation tissue is becoming converted 
into mature active tissue. Prolonged vascular engorgement and 
the first stage of inflammation frequently furnish the conditions 
which determine transformation of a simple into a septic inflam- 
mation. This is frequently observed in cases of acute intestinal 
obstruction, in which the vascular engorgement and incipient 
inflammation of the intestinal tunics so alter the tissues of the 
bowel that pathogenic microbes pass from the intestinal canal 
into the peritoneal cavity, where they set up a septic inflamma- 
tion. As long as no septic infection takes place the new 
embryonal ceils undergo transformation into tissues which cor- 
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respond to the anatomical seat of the lesion. As no toxic 
ptomaines are formed in simple inflammation, sepsis and febrile 
disturbances are either absent entirely or. when present in a 
slight degree, are caused hy the absorption from the tissues of 
the products of tissue wear, or the introduction of fibrin ferments 
derived from extravasated blood. It is only a matter of time 
until the process still known as simple inflammation will be no 
longer considered and classified with inflammatory processes, 
but will be assigned a separate place in pathology, as it resembles 
in every respect the physiological processes as we observe them 
during the growth and regeneration of the body. 

2. Infective Inflammation. 

The characteristic features of this form of inflammation are, 
that it is caused by the presence of specific microbes, and that 
the products of the inflammatory process do not undergo trans- 
formation into tissue of a higher type. 

Thoma {"Ueber die Entzundung." Burl. klin. Wochenschrift , 
Nos. 6, 7) regards suppuration as a qualitative alteration of 
inflammation. He defines it as an exudation plus fermentation, 
in which the latter is not essentially caused by microorganisms, 
as it may also be caused by "the tissues, as they also are known 
to possess zymotic properties. Caseation is also looked upon 
as the result of fermentation, but not in the sense described by 
Weigert, but more allied to digestive and putrefactive processes. 

The new tissue is destroyed either rapidly or slowly, by the 
action of the ptomaines ; the cells undergo retrograde metamor- 
phosis, and are absorbed after the primary cause has ceased to 
act, or they are so rapidly destroyed that their interstitial re- 
moval is no longer possible and the product of the inflammation 
is removed spontaneously, or by the intervention of art, or, 
finally, life is destroyed, either by disturbances due to mechanical 
causes or by ptomaine intoxication. The intensity of the inflam- 
mation depends as well upon the nature of the microbes as their 
quantity. The microbes of suppuration, gonorrhcea, and ery- 
sipelas, always cause an acute inflammation, while tubercular 
processes and allied affections are noted for their chronicity. 
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GJanders and actinomycosis are chronic or subacute affections. 
In the same organ, the primary seat of the inflammatory process 
oviJl be modified by the kind of microbe ivhich has caused the 
inflection. Thus, in suppurative mastitis, the abscesses which 
are: caused by the staphylococci always begin in the deeper part 
oC "the organ, and spread toward the surface, while in infection 
Avi th streptococci of the same part, the inflammation starts from 
so nne superficial abrasion and first attacks the skin, whence the 
f>r<:r»cess extends in a central direction to the deeper portions of 
th ^= gland, where suppuration takes place (Cheyne). This dif- 
fer— ^tice depends on the manner of invasion of the two microbes. 
Til. « staphylococci enter the organism through the milk ducts, 
Eira. <z3 act from their interior, whereas the streptococci, like the 
St«-^ptococcus of erysipelas, enter the tissues through the lym- 
r>V» ^tic vessels, and their pathogenic action is primarily observed 
s-t the surface. Bumm excised a portion of the wall of a com- 
*Ti ^ ncing abscess of the breast, and was able to demonstrate the 
F>*~^3ence of staphylococci in the interior of the acini, and their 
P>^rietration thence into the interacinous tissue. The phlegmon- 
*^i-» ^ inflammation of the breast caused by the streptococci takes 
F*l-^<;e along the course of the lymphatics, and primarily in- 
■Vol "ves the interacinous connective tissue. 

Euring the first stage of microbic inflammation, the increaseii 

^nn ux of blood may be looked upon as an attempt to wash away 

tH^ microbes. The increased velocity of the blood current is 

''*'^11 calculated to prevent mural implantation of the microbes, 

^f^d to detach such as have become fastened upon the vessel wall. 

^^>ene.\t attempt on the part of the tissues is to limit infection 

"V the production of granulation tissue. The tissues which fi,rst 

*^<^nie in contact with the primary cause of the inflammation are 

Converted into embryonal tissue, which forms a wall of protec- 

"<^r\ for the surrounding tissues around the primarj-area of infec- 

^'*^n, In acute suppuration this granulation tissue is transformed 

'nto pus, and the process extends until limitation takes place by 

the primary cause becoming less virulent, when the abscess wall, 

^oniposed of living granulation tissue, forms a boundary line to 

'■'*£ suppurative process. In chronic infective processes, as tuber- 
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culosis and actinomycosis, the granulating stage remains for an 
indefinite period of time, and in the former affection, under 
favorable conditions, retrograde degenerative changes are pre- 
vented, the embryonai cells are transformed into connective 
tissue, and a spontaneous cure is the result. During the third 
stage the microbes have either been removed or, at least, their 
pathogenic' properties no longer exist, and a process of repair is 
initiated. It has been shown experimentally that microbes enter 
the organism most rapidly during the first stage of inflammation, 
as studied in tissues the seat of a simple inflammation produced 
by the action of chemical irritants, and subsequently infected by 
the introduction of pathogenic microbes. It has been found, as 
regards pus microbes, that if they are circulating in the blood, 
the induction of a severe inflammatory action does not lead to 
their localization in the part, while if the inflammation is chronic, 
or'the trauma less intense, they become arrested in the inflam- 
matory depot and set up suppuration. Thus, Rinne concluded 
from his experiments on suppuration, quoted elsewhere, that a 
violent inflammatory action did not produce a locus minoris 
resistentifE, but that the slightest injury caused by the chemical 
products of the bacteria themselves sufficiently weakened the 
part to enable the organisms to grow in it. Acute osteomyelitis 
and local tuberculosis follow not severe, but, as practical experi- 
ence has shown, trifling injuries. In phthisical patients a severe 
wound or fracture is not followed by local tuberculosis, but slight 
injuries determine localization. Chronic infective inflammations, 
as tuberculosis, syphilis, and actinomycosis, often lay the founda- 
tion for acute suppurative inflammation, as the foci of granula- 
tion tissue determine localization of floating pus microbes, and 
the embryonal tissue furnishes the most favorable local condi- 
tions for their pathogenic action. Acute septic peritonitis has 
been made the subject of careful experimentation with special 
reference to its etiology. 

Pawlowsky ("Beitriige zur Aetiologie und Entstehungsweise 
der akuten Peritonitis," Centralblatt f. Chiriirgie, 1887, No. 48) 
made 10 series, with loi experiments. The chemical irritants, 
or cultures, were introduced through the canula of a small 




trocar under strict antiseptic precautions, and the small wound 
carefully closed with iodoform coliodium. The first series con- 
sisted of experiments with croton oil on three dogs and nine 
rabbits. The amount of croton oil injected varied from six drops 
to one-tenth of a drop. The smallest doses produced no symp- 
toms. Large doses produced a severe, acute hemorrhagic peri- 
tonitis, the intensity of which was proportionate to the amount 
of the irritant injected. The peritoneal effusion, under the 
microscope, was seen to contain red and white blood-corpuscles. 
Inoculations of diflerent nutrient media with the fluid yielded 
negative results. In the next series of experiments, an aqueous 
solution of trypsin and pancreatin was injected for the purpose 
of determining whether the digestive ferments in the event of 
intestinal perforation could produce peritonitis. The experi- 
ments established that trypsin acts as a powerful irritant upon 
the peritoneum. Injection of one-half gramme of trypsin dis- 
solved in sterilized water caused in rabbits a severe hemorrhagic 
peritonitis, with a copious exudation and death in from four to 
four and one-half hours. In doses of from one-fourth to one- 
tenth of a gramme hemorrhagic peritonitis was also produced, 
but death did not occur until twenty to twenty-four hours after 
the injection. One-twentieth of a gramme produced no symp- 
toms. Nutrient media inoculated with the products of inflam- 
mation remained sterile. Next, the peritonea! cavity was 
infected with plate cultures of different microbes suspended in 
sterilized water. The first experiments were made with non- 
pathogenic germs. Four rabbits and one dog were injected 
with large quantities of a micrococcus which was obtained from 
a plate culture inoculated with pus; the micrococcus was exactly 
similar to the staphylococcus albus, for which it was first mis- 
taken; later, it was shown that it was not a pus microbe, as it 
did not liquefy gelatine. All of the animals recovered. Two 
rabbits inoculated with an entire culture of yellow sarcin^e upon 
agar, mixed with one- tenth of a drop of croton oil, also recovered. 
The experiments with pathogenic microbes always produced 
positive results. Three series, with three separate microorgan- 
isms, were carried out. The staphylococcu.'^ pyogenes aureus 
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grown from osteomyelitic pus was first used. In seventeen out 
of forty-one experiments, this microbe alone was used; in eleven 
it was mixed with croton oil, in six with trypsin, and in seven 
with agar-agar. From injections with the staphylococcus alone, 
the following results were obtained: 

1. Large quantities produced fibrinous suppurative peritonitis. 

2. In quantities of two plate cultures, four rabbits succumbed 
to suppurative peritonitis. 

3. Half of this quantity produced the same results. 

4. In yet smaller quantities, stil! the same result, and peri- 
tonitis only failed to develop when a very minute quantity of 
the culture was used. 

In all cases in which peritonitis was produced, inoculations of 
the products of inflammation upon nutrient media yielded posi- 
tive results. In hardened specimens of the peritoneum, stained 
with various coloring agents, the microorganisms could be seen 
in the lymph spaces. The suppurative nature of the peritonitis 
thus induced became more apparent the longer life was pro- 
longed. An entire agar culture of the bacillus pyocyaneus caused 
death in from twenty-four to forty-eight hours. The autopsy 
revealed a fibrinous hemorrhagic peritonitis. The exudation 
consisted largely of red corpuscles and a large number of bacilli. 
Pure cultures of the bacillus could be obtained by inoculating 
the fluid upon agar-agar. One-fifth of this quantity proved 

In hardened sections, the bacilli were found in the lymph spaces 
of the central tendon of the diaphragm, the parietal peritoneum, 
visceral peritoneum, and in the capsule of the spleen and liver, 
also in the uriniferous tubules and Malpighian bodies of the 
kidney. The next series of experiments were made to ascertain 
what caused the inflammation in cases of perforative peritonitis. 
The fresh intestinal contents of a healthy animal, just killed, were 
divided into three parts, one of which was at once injected into 
several rabbits without filtration, in doses of one syringeful. The 
second portion was filtered, and of the filtrate two and a half to 
three and a half syringefuls were injected into each rabbit; the 
third portion was sterilized according to Tyndall's directions for 
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eig^lra-'tdays, and then one syringeful was injected into each animal. 
Tlr»e= results were as follows: Four rabbits died of fibrinous 
sup>jz>urative peritonitis from the injection with the first portion. 
Fo»Ji- rabbits, injected with the filtered feces, recovered, as did 
onti rabbit inoculated with the sterilized portion. At the autopsy, 
pa-*"t:i<!les of the intestinal contents were found in the peritoneal 
ca.^/-ity covered with fibrin, and microscopically, peculiar, short 
b^c^illi. This microbe he called bacillus peritonitidus ex- 
int^stinalis cuniculi, and describes the cultures upon agar-agar 
pl^-t^s as shining, grayish-white, oil paint-like colonies. It 
doe-s not liquefy gelatine. The bacillus is non-motile. With 
ciiltures of this bacillus he made nine experiments on rabbits 
arac3 twro on dogs. Each animal, which received an entire agar 
Cia I "tu re, died of hemorrhagic peritonitis in from twenty to twenty- 
foxar- Hours. Smaller quantities produced death from the same 
C3.xase in from twenty-four to seventy-two hours. Still smaller 
"■^s^^s produced a suppurative peritonitis, and death after a 
"*-**^^t>er of days. Of the two dogs, each injected with an agar 
ci^ 1 1 u re, one died after twenty-four hours of incipient hemorrhagic 
peritonitis, the other recovered after an illness of several days' 
_ '-*''^tion. In the fatal cases, the bacilli were found in different 
"*_ ^<"nal organs, and could again be reproduced by inoculations 
'*" the infected tissues upon nutrient media. He believes that 
bacillus is the essential cause of perforative peritonitis. He 
^*^ asserts that the fibrinous form of peritonitis is the least 
^"Serous, as the layers of fibrin tend to limit the ingress of 
•"obes into the organism. The fibrinous purulent variety is 
next least formidable form, while in the most rapidly fatal 
-s of septic peritonitis, the local lesion is not characterized 
Uy macroscopical tissue changes. 

{Archiv f. klin. Chirurgie, 1877) has shown by his 
P*^rinieats that a great variety of fluids free from septic germs, 
^_*^'^ as water, bile, urine, blood, etc., can be injected into the 
*toneal cavity of rabbits without any serious results following. 
^1 large quantities of untiltrated air proved innocuous when 
•^"^duced in Che same manner. Putrescible fluids when injected 
^niall quantities were rapidly absorbed without producing 
^tonitis, but when the quantity injected was large, and insuf- 
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flation of air, unfiltered, was practised at the same time, putrefac- 
tion and death from septic intoxication occurred. 

Grawitz (Virchow's Archw, B. 108) proved that saprophytic 
bacteria, when injected into a normal peritoneal cavity, were 
promptly destroyed and absorbed. In cases in which the injection 
was made into a peritoneal cavity which had previously under- 
g;one alterations by injury or disease, or in which the quantity of 
fluid was too great for rapid absorption, symptoms of intoxica- 
tion, as described by Wegner, resulted, but these symptoms were 
unaccompanied by suppurative peritonitis. A healthy peritoneal 
cavity has also been found capable of disposing of a limited 
quantity of pure cultivations of pus microbes, the germs being 
removed by absorption and destroyed in the circulation. But 
when pyogenic organisms are introduced into an abdominal 
cavity, where the absorptive powers of the peritoneum have been 
diminished or suspended by antecedent pathological conditions, 
suppurative peritonitis is the usual result. When pus microbes 
are introduced in large quantities, even into a healthy peritoneal 
cavity, the preformed ptomaines, by their chemical action, so alter 
the tissues that the process of absorption is impaired, and suppu- 
rative peritonitis again results in consequence. The greatest 
clinical difference between simple peritonitis produced by a 
trauma or chemical irritants, and septic peritonitis, consists in 
the course and extent of the inflammation. Simple inflamma- 
tion produced by aseptic causes remains limited to the seat of 
the trauma, and does not extend much beyond the surface area 
to which the irritant is applied ; while septic peritonitis is always 
characterized by its progressive character, as the cause upon 
which it depends is multiplied within the peritoneal cavity. The 
same can be said of the two kinds of inflammation in any other 
tissue or part of the body. The same conditions which were 
found to favor the development of septic peritonitis, such as 
trauma and the presence of fluids, are equally potent in deter- 
mining localization of microbes in other parts of the body, and 
intensify their pathogenic action by creating conditions which 
prevent their absorption and destruction, and, on the other hand, 
they furnish a nutrient medium in which the microbes find a 
proper soil for their multiplication. 



VIII. Suppuration. 

The wonderful results which were obtained by the antiseptic 
treatment of wounds made it exceedingly probable that all 
wound-infective diseases were caused by living microorganisms. 
The probability was increased when Koch, in 1879, showed the 
direct connection existing between certain traumatic infective 
diseases in animals and the never-absent definite microorganisms. 
It requires no longer any arguments to show, at this time, and 
on this occasion, that all wound-infective diseases, among thera 
particularly suppuration, are, without exception, caused by the 
introduction into the tissues of the organism of specific patho- 
genic microbes, Tliis part of the paper has been prepared with 
special reference to the etiology of acute suppuration, as chronic 
suppuration is intimately associated with that of surgical tuber- 
culosis and other forms of infective diseases, which usually 
pursue a chronic course, and differs greatly in its pathology 
from the other. 

Etioiogicaily, most of the purulent processes constitute more 
of a unity than was formerly believed, and the clinical varieties 
are mostly determined by the intensity of the infection and by 
the manner of localization. The most conclusive evidence of 
the correctness of this assertion is furnished by the fact that the 
same streptococcus which produces a simple abscess is likewise 
the most frequent cause of progressive gangrene and of that 
most grave form of suppuration — pyemia. 

History, — As in the case of nearly all infective diseases, years 
before the specific microorganisms, of suppuration were dis- 
covered, living organisms were found and described in pus, and 
were believed to be the cause of the suppuration. In 1865, 
Klebs detected in the tubuli uriniferi in cases of pyelo-nephritis 
following suppurative cystitis, between the pus cells small, round 
cocci, which he believed produced the infection. In 1872. the 
same author (Schusswunden, Leipzig, 1872} published the result 
of his researches during the Franco-Prussian War on septic 
wound diseases. In this work he again referred to the organism 
which he had previously described, and showed that it existed 
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in the tissues and organs the seat of suppurative inflammation 
before pus had formed. He also showed how these organisms 
enter the circulation and are the direct cause of pathological 
changes in distant organs. Even at that time he placed great 
stress on the fact that, as long as the cocci remained only in the 
tissues at the point of infection they caused only local inflam- 
matory conditions or necrosis, but as soon as they entered the 
circulation fever and other symptoms of general septic infection 
followed. 

It was not until 1881 that Ogston (" Report upon Microiirgan- 
isms in Surgical Diseases," British Medical Journal, March, 1881, 
p. 369) announced his great discovery, which has since revolu- 
tionized the study of acute suppuration. This patient investi- 
gator examined the pus of 69 ab.scesses for microorganisms, and 
found in 17 of them a chain coccus (streptococcus), in 31 cocci 
which arranged themselves in groups which resembled a bunch 
of grapes (staphylococcus), and in 16 both of these forms were 
present. In cold abscesses neither of these microorganisms 
was found. He also found that these two forms of microbes 
difllered in their action on the tissues, as the streptococus, follow 
ing the lymphatic channels, was seen to be the cause of diffuse 
suppurative processes, while the staphylococcus was found only 
in abscesses which were circumscribed. Rosenbach took up the 
work where Ogston left it, and, as the fruit of a number of years 
of patient study and research, published his classical work in 
1884 {Microhrganismen bei den Wmmd-infections Krankkeiten des 
Menschen, Wiesbaden, 1884). This work must serve as a basis 
for all future research on suppurative inflammation. Rosenbach 
availed himself of the advantages offered by an improved tech- 
nique in bacteriological research, and cultivated the pus microbes 
upon solid nutrient media, and pointed out the difference in the 
macroscopical appearances of the cultures of the different kinds 
of pus microbes which enabled him to differentiate between 
them by the naked-eye appearances of the cultures upon the 
nutrient media. He discovered the staphylococcus pyogenes 
aureus, the micrococcus pyogenes tenuis, and three bacilli 
iaprogenes. 
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sset should be mentioned next after Rosenbach, in the long 
list ^zz^-t distinguished names who have made the etiology of sup- 

• puj-st-tdon a special study. Passet ("Ueber Microorganismen 

der- ^^itrig^n Zellgewebs-entziindung des Menschen," Fortschritte 

de^^ ..^B^iedicin, 1885, Nos. 2, 3) discovered and described the staphy- 

ioc^cx^cus citreus, cereus albus and flavus, and from a peri-rectal 

a.t>sc^ ^ss he cultivated the bacillus pyogenes foetidus. The strepto- 

cocrczr -us which he found, he claimed was different from the one 

^^sc^:«ribed by Rosenbach, as it resembled more closely the 

^^^^^'^^'^ococcus of erysipelas. 



Description of the Different Kinds of Pus Microbes, 

^ - Staphylococcus Pyogenes Aureus is the pus microbe most 

ently present in acute abscesses. Cocci, singly, or aggre- 

z3 in masses. It grows readily upon gelatine, agar-agar, 

tilated blood-serum, and potato. It possesses the property 

^^* li<quefying gelatine. It grows readily at the ordinary tem- 

I^^*"^ture, but more rapidly when the temperature is not less 

*^^-i>> 30° C. (86° F.), and does not exceed that of the normal 

^ '^^^ I>erature of the body. It peptonizes albumen and coagulates 

'^^^H^. The culture grows in the track of the needle and upon 

*^^ surface of the nutrient medium. The culture presents a 

^^^*^^ -yellow appearance. 

-LpXibbert (" Biologische Spaltpilzuntersuchung. Der Staphylo- 

^^^^^^^ VIS pyogenes aureus und der Osteomyelitis-coccus.'* Wiirz- 

^^gr, 1886) has made an extended and thorough study of this 

^^^X"obe. It was examined in reference to its behavior to light, 

^'""^ literature, and the various culture substances. Kreatin was 



^^*^ci to be its simplest nitrogenous nutrient material. Car- 
. ^^'^ic: acid arrests its growth, while oxygen not only favored 
^ *^^rowth, but also accelerated the production of the orange- 



^^^^-cr^w pigment material which distinguishes it from the other 

^-F^lnylococci. Milk rendered sour by the addition of a pure 

^^^Vire of this microbe, and tested with the salts of barium, 

*^c^A^ed the presence of methyl-alcohol, lactic and butyric acids. 

^^''^is ascertained that it produced carbonic acid and absorbed 

^V^gen. Corrosive sublimate, i 181400, and thymol, i : iioo, 
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arrested its growth. A dried culture, exposed for an hour to a 
temperature of So° C. (176° F,). was rendered completely sterile. 
Its pathogenic properties were found greatest in cultures made 
directly from the diseased tissues, while its virulence diminished 
through successive cultures. A culture, attenuated in this 
manner, again regained its virulence by being passed through 
the animal body. Large quantities of this microbe injected 
into the subcutaneous tissue of rabbits produced a general infec- 
tion, the kidneys and muscles of the heart being the organs 
first attacked. If injected into the knee-joint of a dog suppu- 
ration occurred, followed by disintegration of the joint. It is 
identical with the organism which has been described in acute 
osteomyelitis, and at first supposed to be the specific organism 
of that disease. 

2. Staphylococcus Pyogenes Albus. — Same as aureus, but 
produces np pigment. Both Passet and Klebs have observed in 
the white culture of this coccus small yellow dots, which, when 
isolated, lost their color. These authors, therefore, consider 
the yellow and white staphylococcus as varieties of the same 
kind. Its pathogenic properties, both in man and animals, arc 
somewhat less than those of the aureus. The cultures of both 
the yellow and white staphylococcus upon gelatine preseht an 
irregular surface, and the margins are dotted with numerous 
minute globular projections. Both of these microbes liquefy 
gelatine, but agar-agar and coagulated blood-scrum are not 
similarly affected. The cultures, especially if kept moist, retain 
their virulence for a very long time. Rosenbach found a culture 
upon serum active after the lapse of two years. 

3. Staphylococcus Pyogenes Citreus. — Like the former, 
liquefies gelatine. Cocci singly, or in pairs, or zoiiglcea. If cul- 
tivated on nutrient gelatine, or agar-agar, a sulphur or lemon- 
yellow growth develops after twenty-four hours, which, at that 
time, resembles the aureus, but later does not change into an 
orange-yellow color. In both, the development of pigment 
only takes place where the colonies are in contact with the air. 
According to Passet, its pathogenic properties are somewhat less 
than those of the aureii.s and albus. This latter statement has 
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Staphylococci. (After Rosenbach.) 962 diam. 
a. From a culture twenty-four days old. 
fi. From a culture two months old. 




received the confirmation of Cheyne. When inoculated under 
the skin of mice, guinea-pigs, or rabbits, an abscess forms after 
a few days, from which a fresh culture of the microbe can be 
obtained. 

4. Staphylococcus Cereus Albus. — Cocci also obtainable 
from pus, but distinguished by forming on nutrient gelatine a 
white, slightly shining layer, like drops of white wax. with 
somewhat thickened, irregular edge. The needle puncture 
develops into a grayish-white, granular thread. In plate culti- 
vations, on the first day, white points are observed, which 
spread themselves out oo the surface to spots of one-half a 
tnillimetre in diameter; when cultivated on blood-serum, a 
grayish-white, slightly shining streak develops; and on potato 
the cocci form a layer which is similarly colored. This microbe 
is not pathogenic in rabbits. 

5. Staphylococcus Cereus Flavus. — If cultivated on gelatine, 
the growth, which is at first white, becomes a citron-yellow 
color, somewhat darker than staphylococcus pyogenes citreus. 
Both varieties of staphylococcus cereus are found in pus and 
cultures in colonies. Inoculations in rabbits have proved 

, harmless. 

6. Staphylococcus Flavescens. — This organism was found 
in an abscess by Babes, and occupies an intermediate position 
between the staphylococcus aureus and albus. On gelatine, the 
growth forms a colorless layer, and causes liquefaction. It is 
fatal to mice, sometimes causing abscesses, and, in large doses, 
septicaemia. 

7. Micrococcus Pyogenes Tenujs. — Rosenbach found this 
microorganism in a large abscess which had given rise to no 
general symptoms. It is of rare occurrence. On agar-agar it 
forms an exceedingly delicate, almost invisible, white film. The 
individual cocci are irregular in shape, and larger than the 
staphylococci. In all cases in which this microbe is the sole 
cause of the suppuration, the process appears to have been not 
attended by any very severe inflammatory symptoms, and little 
or no genera! febrile disturbances. No experiments have been 
made to test its pathogenic properties in animals. 
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8. Streptococcus Pvouenes. — Cocci singly, or arranged in 
chains often of great length. Cultures grow very slowly on 
ordinary nutrient media at the summer temperature, but with 
great rapidity at the temperature of the body. Cultivated in a 
streak on the surface of gelatine on a glass plate, this microbe 
forms at first whitish, somewhat transparent rounded spots, of the 
size of small grains of sand. On nutrient agar-agar it grows 
most energetically at a tejnperature of 35°— 37° C. (95°-g8.6° F.). 
Even if the inoculation is made with a needle in a continuous 
line, the culture appears in small dots. In its further growth, the 
culture is elevated in the centre, and presents a pale brownish 
color, while the periphery is flattened, except at the extreme 
margin, which is again raised, and often with a spotted appearance. 
Still later, the periphery develops successive layers or terraces. 
The growth is so slow that in two or three weeks the maximum 
width of the culture-streak is about two or tliree millimetres. 
In a vacuum, peptonization of albumen and beef takes place 
rapidly. In the subcutaneous tissue of rabbits in small quanti- 
ties they cause a transient redness ; when larger quantities are 
used some authors claim they produce small circumscribed 
abscesses. If a pure culture is injected into a serous cavity, it 
causes, first, inflammation, and, later, effusion, which is again 
absorbed, 
g- Bacillus Pyogenes Fcetidus. — Passet found this organism 
in the pus of a peri-rectal abscess. This bacillus grows on 
gelatine, forming a delicate white or grayish layer on the sur- 
face, but causes no liquefaction. When cultivated on agar-agar 
and potato it has the appearance of a light brown glistening 
layer, which emits a very offensive odor. In milk this smell is 
not produced. This organism is not pathogenic in rabbits. In 
mice traces of the culture do no harm; the injection of several 
drops causes septicaemia. Injection of about ten minims of the 
cultivation into guinea-pigs causes an abscess in which the 
bacilli alone are found; direct injection into the circulation 
causes sepsis. 

10. Bacillus Pvocvaneus. — Ernst found in blue pus two 
kinds of bacilli which he designated as bacillus pyocyaneus. 
Ledderhose ("Ueber den blauen Eiter," Deutsche Zeitschrift f. 




SUPPURATION. 

^^Ainirgie, B. xviii. Heft j), by extensive cultivations of these 
t>^cilli, obtained a considerable quantity of pyocyanin and by 
c;tieniical analysis determined its formula to be CnHuNjC. In 
doses of one gramme as muriate of pyocyanin injected into the 
c; i »culation of different animals, he observed no toxic symptoms. 
When a pure culture of the bacilli was injected, he observed 
inflammation and suppuration, and attributes this result, not to 
tti* presence of pyocyanin, but to other as yet unknown phlo- 
gfistic and pyogenic substances. 

-Experimental and Clinical Evidences which Prove that Pus 
Microbes are the Only and Essential Cause of Suppuration. 
Rosenbach found that in dogs and rabbits a small quantity of 
a- pure culture of the staphylococcus pyogenes aureus injected 
under the skin produced a most violent suppurative inflam- 
mation ; cultures of the staphylococcus pyogenes albus produced 
the same effect. Cultures of the streptococcus pyogenes pro- 
duced only slight inflammation in rabbits, while they proved very 
fatal in mice 

r*asset (" Ueber die Aetiologie und Therapie der Impetigo, des 
*^urunkels und der Sykosis," Monatshcfte f. prakt. Dermatologie, 
^- V-i. No. lo, 1887) took a pure culture of the staphylococcus 
Pyogenes aureus the size of a pea grown upon potato and mixed 
** ^vith 5 c. cm. of distilled water. Of this fluid he injected 
Under the skin of a mouse O.l c. cm.; the animal recovered. 
"■Hother mouse was treated in the same manner, but 0.4 c. cm, of 
S^Iatine, liquefied by the same microbe, was used, and this 
^nirnal died in eighteen hours. Cocci were found in the blood, 
■^ rabbits and dogs, a subcutaneous injection of 1 c.cm. liquefied 
E^'atine-cuiture of the aureus usually produced an abscess at 
^^ point of inoculation. If the dose was increased to 5 c.cm. 
^* Such a culture, the animals died In from eighteen to twenty 
"^*ars, at the same time a local inflammation was found at the 
P^'nt of injection. In all of these cases the blood contained 
"^nierous cocci. Of the culture of the streptococcus it was 
^^nd necessary to inject a considerable quantity in order to 
P^'otluce suppuration. Liquefied gelatine-cultures of the staphy- 
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lococcus pyogenes aureus and albus, in doses of I c, cm., injectei 
into the abdominal cavities of rabbits, were weli tolerated, and 
death was only produced when the dose was increased to 
from 4 to 6 c. cm. Injection of cultures of the streptococcus 
pyogenes into the peritoneal cavity was even better tolerated, 
and usually had to be repeated several times to produce death 
from peritonitis. A needle dipped into a culture of pus microbes 
he could insert into Joints without causing suppuration ; but the 
injection of from 0.3 to 0.5 c. cm, of a mixture of pus microbes 
and water into the hip-joint of rabbits produced suppurative 
arthritis, rupture of the capsule, and diffuse para-articular 
phlegmonous inflammation and suppuration, and often death 
of the animal. Injection of one or two drops of a liquefied 
gelatine culture of the staphylococcus aureus, or albus, into a 
vein of a rabbit did not produce any serious disturbance, but if 
the dose was increased to from 0.5 to i, it, as a rule, caused a 
fatal disease. In such cases, multiple suppurating foci were 
found in the kidneys, liver, spleen, and lungs, with pleuritic an( 
peritoneal effusions, pericarditis and myocarditis, also serous anc 
purulent effusions into joints and muscular abscesses. A purt 
culture on potato scraped off and injected into the circulatioi 
produced mycotic endocarditis. Injection of a pure culture c 
streptococcus pyogenes was more frequently followed by joiir 
complications and peritoneal effusion. The effect of the intrc 
duction of pus microbes in man is the same as in animali 
Garrfe (" Zur Aetiologie der acut eitrigen Entziindungen," Fom 
sckritte der Medicin, 1885, No. 6) made a superficial abrasion m 
one of his fingers and applied a pure culture of the staphy^ 
coccus pyogenes aureus; the only symptom observed wa^ 
slight redness eighteen to twenly-four hours after the ino"" 
lation. He then made three small incisions and inoculated h^ 
self with a larger quantity of the culture, which was folic 
by a slight sub-epidermal suppuration. The same 
numerous cultivations from pus of different formi 
abscesses, and always succeeded in demonstrating 
of one or more of the pus microbes. From the product 




diffuse phlegmonous inflammation the culture consisted usually 
of" streptococci. 

Tehleisen repeated the same experiments with cultures of 
til e; different kinds of pus microbes, and, if he succeeded in caus- 
ing suppuration, this was always very slight. He also found 
minute doses administered subcutaneously harmless, while a 
larger quantity of pus microbes suspended in water, almost 
^vithout exception, caused abscesses, and, in animals, very large 
doses produced death from sepsis before suppuration could take 
place. 

Bockhardt introduced a trace of the mixed cultivation of 
®*^^phylococcus aureus and albus into the cutis of his left fore- 
firiger: after forty-eight hours a small abscess had formed, and 
'W'a.s opened, and the pus contained the streptococcus pyogenes 
»«-ireus. 

He also made on himself endermic inoculations with a mixture 
**f staphylococcus pyog'enes aureus and albus. Fourteen hours 
after injection there were at the seat of inoculation, in a space 
about the size of a five shilling piece, twenty-five impetigo pus- 
tules, varying from the size of a pin's head to that of a lentil, a 
'^^^. but not the majority, of these being traversed by hair. 
They contained the cocci employed. Bumm injected pure culti- 
vations of staphylococcus pyogenes aureus into the subcu- 
taneous tissue of his own arm and into the arms of two other 
P^*'sons. In each instance an abscess developed, which varied 
••"otn the size of a pigeon's egg to that of a man's fist, according 
**^ the time which elapsed before they were opened, and these 
**scesses contained the same species of microbes as were injected. 
P"ehleisen ("Zur Aetiologie der Eiterung, Arbeiten aus der 
^hirurgischen Kltnik der Kiinigl. Universitiit." Berlin, Drifter 
*■ "eil., 1SS7), who believes that the ptomaines produced by the 
P**® microbes are the direct cause of suppuration, has also made 
^^Hierous experiments on animals Ijy injecting pure cultures, or 
P^'s, In order to ascertain whether the presence of atmospheric 
'^ had anything to do with the formation of pus, he made sub- 
Utaneous sections of muscles and tendons with a tenotomy 
•^nife which had been dipped in a mixture of water and pus 
^'ctobes, and, as suppuration did not occur, he smeared the 
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blade of the tenotome with a pure culture of pus microbes and 
kept the instrument under a glass globe for six hours for the 
liquid to dry on it, and repeated the same operation, and still no 
suppuration followed. In two dogs of the same age, he dissected 
up a triangular flap of akin over the abdomen with the base 
toward Poupart's ligament, and in one of t!ie animals infected 
the wound with a pure culture of pus microbes before suturing, 
while in the other the wound was closed without such infection. 
The non-infected wound healed by primary intention, while in 
the other animal a large abscess formed. He also exposed the 
femora! vessels in animals, and inoculated the surface over the 
vessels with pus microbes, with the result of causing only an 
abscess, but never progressive septic infection. In rabbits and 
dogs, the injection of one drop of pus into the connective tissue 
produced no reaction — absorption taking place. In both of these 
animals the injection of from i to 2 c.cm. of pus under the skin 
always developed large abscesses. In a rabbit, 0.4 c.cm. of 
streptococci-containing pus caused death in forty hours; suppu- 
ration at the point of injection. Streptococcus culture was ob- 
tained from the blood taken from the liver, Wegner ascertained 
that, in order to produce suppurative peritonitis in rabbits, it is 
necessary to inject 6 c.cm. of pus, and in dogs 25 c.cm. Fehl- 
eisen injected into the peritoneal cavity of rabbits 8 c.cm. of 
streptococci-containing pus, with the result that the animals 
were almost immediately seized with toxic symptoms, followed 
by death in twelve hours. After death, double pleuritis and 
peritonitis were found. Streptococci could be cultivated from 
the blood. In two rabbits, 8 c.cm, of tubercular pus were in- 
jected into the peritonea! cavity without producing any imme- 
diate symptoms until tuberculosis developed. In rabbits, 
staphylococcus-containing pus produced no constant symptoms. 
Some died after injection of from i to 2 ccm., others recovered 
after injection of from 4 to 5 f.cm. From these experiments, he 
came to the conclusion that the virulence of pus does not depend 
on the number of microbes it contains, but is proportionate to 
the intensity of the inflammation in the individual from which 
it was taken. 

Zuckermann (Aiis dem Laboratorium f. ChirurgU, Patho- 




SUPPURATION. 87 

ie u. Therapie der k. Untversitdt zu Kasan,), as the result of 
his own investigations and experiments, formulates his own 
ici^as in reference to the causes of suppuration in the following 

nclusions : 

1. Mechanical, chemical, or thermal influences, if microbes 
•^ excluded, do not produce suppuration. 

2. If suppuration followed any of these causes, it was not 
i thout the admission of microbes. 

3. Chemically pure substances may be mycotically impure ; 
en some disinfecting agents are, it appears, not always free 

301 microbes. 

4. As causes of suppuration the following microbes can be 

iimerated : staphylococcus pyogenes aureus, albus, and citreus; 
st:i-eptococcus pyogenes, and, in foul abscesses, also the bacillus 
I->3^<^genes foetidus. 

5. Inoculations with staphylococcus and streptococcus have, 
'^'^hen injected in large quantities, produced local suppuration, or 
^^a.th by general infection. 

^- The pus microbes must, in the face of the frequent occur- 
^^rice of suppuration, have a wide diffusion through nature. 

7. Pus microbes can enter the organism through the respira- 
tory- passages, the intestinal canal, and. skin. Entrance is most 
^''^quently effectea through the skin. 

8. The staphylococcus and streptococcus are found most fre- 
^^eMitly in pus. 

The same writer, to show the frequency of occurrence of the 

^ft^rent kinds of pus microbes, has tabulated from different 

^^^^r*ces 495 abscesses, and he states that the staphylococcus was 

^^*"^sent in 71 per cent, the streptococcus in 16 per cent, these 

^^o microbes together, in 5.5 per cent., and the remaining pyo- 

ic microbes only exceptionally. 

'ricomi (" Referat," Berl. klin. Wochenschrift, Jan. 23, 1888) 

^^c3e a bacteriological examination of 80 acute abscesses, 8 

P*ilegmonous inflammations, and 5 furuncles, and never failed' in 

^*^ding the microbes of suppuration. He makes no distinction 

^tAveen the streptococcus and staphylococcus, and includes 

^^th forms under the term micrococcus pyogenes. His own 
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He docs not bcSerc that iDdMcrt ^ ail 
vfcockally pnre. caa canse a « ppa rali o«. 

Watsoa Cbeymc, in kts adniiiable lecmres on amnwu tioii, 
pMslMtsdf o« record as b eli ey M g Aat bo xsqibc sofas&nces 
or chemical initm l s ever cxase sapp unoi oo. He affimis that 
the prodDCt of inAamniatioa wliidi accamnlates at die pmat of 
iwpUg t a tioB or infecdoa in sach cases, is not trae pas, bat a 
pot^'like sd>stasce which is more cotkststEBt than pas from the 
abwitr^ of ptomaiccs. He asserts that for the formation of a 
tive abscess we require the peptonizing fcTmcot produced by the 
nucrodrgamsms, or, at any rate, of a chemical substance which 
prevents coagulation of the exuded fluid. He describes a mi—^ 
nute abscess as cootaiotag a colony of micrabes which, when 
fixed m the tissues, cause a limited coagulation- necrosis of the 
tissues in immediate contact with the microbes by the action o 
the [rtomaines ; a few hours later a zone of leucocjtes aggregate 
around the dead tissues. The products of inflammation alscMi 
remain fluid, probably also from the peptonizing effect of th- 
microt>es, and thus an abscess is formed. 

The above observations are conclusive in showing that piK 
microbes can be cultivated from the pus of ever)' acute absces -^i 
and that, in man and animals, the injection of a sufficiei^H 
quantity of a pure culture into the tissues is foUowed by suy—^ 
puration; and thus far, positive proof has been furnished of tl 
direct etiological relationship which exists between pus a 
crobes and suppuration. Quite recently a number of pathoK -> 
gists have gone one step further, and claimed that pus microhm 
arc not the direct cause of suppuration, but that their preserEC 
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is essential for the production of ptomaines, to which they 
^ttrxibute pyogenic properties. We will, therefore, consider 

The Relation of Ptomaines to Suppuration. 

Grawitz and de Bary {" Ueber die Ursachen dcr subcutanen 
E^ntziindung und Eiterung," Virchow's Arckiv, B. cviii. p. 68). 
a.fter detailing the results of their experiments with injections of 
chemical irritants during their studies on pus-production, give 
an account of their experiments with the ptomaines of pus mi- 
•^robes. They claim that these ptomaines, like chemical irritants, 
prepare the soil in the tissues for the growth and reproduction of 
pus microbes. The action of these substances becomes apparent 
"y injections of sterilized cultures where the only active agents 
Co »j Id be the preformed poisons. They injected 4 c. cm. of a ster- 
'I'zeci culture of the staphylococcus pyogenes aureus under the 
^l^iri of a dog, and produced suppuration. The contents of the 
t>scess were examined for microbes, but none was found. 
They claim that the presence of oxygen is of the greatest im- 
P*^»^ance in the production of ptomaines. 

Cj-rawitz (" Ueber die Bedeutung des Cadaverins f das Entste- 

'*^r» von Eiterung," Virchow's Archiv, B. ex. Heft 1) experi- 

*"^:r»ted with a pure preparation of cadaverin, prepared by Brieger 

""*^rri bacteria. This belongs to the class of non-toxic cadaver 

**l<a.loids,and is a colorless fluid, the chemical formula of which 

''® i<dentical with pentamethyl-endiomin ; a 2^ per cent, solu- 

"*^»^ of this substance destroyed the staphylococcus pyogenes 

^'"^us in an hour, and a small quantity added to a culture of 

"*^^ microbes arrested further growth. A solution absolutely 

_*"^e from microbes, injected under the skin of animals, accord- 

.'^S to strength and quantity used, produced cauterization or 

'^flammation, terminating in suppuration or inflammatory 

^*3ema, followed by resolution and absorption. The pus pro- 

**c:cd by cadaverin contained no bacteria as long as the skin 

*"^tt-iained intact. The injection of a mixture of a solution of 

^^^averin and pus microbes caused a progressive phlegmonous 

*^flammation. 

Scheuerlen (" Weitere Untersuchungen iiber die Entstehung 
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der Eiterung, ihr Verliiiltniss zu den Ptomainen und zur Blut- 
gerinnung." Mittheiliingeti aus der Chinirgischen Klimk der 
KonigUcken Universitat. Berlin, Britter Theil, 18S7) has on a 
previous occasion shown that croton oil, turpentine, and other 
irritants cannot produce suppuration. Iti all cases in which pus 
was produced by any of these agents it contained bacteria. He, 
therefore, takes it for granted that pus can only be produced by 
microorganisms. How this is done is difficult to prove. The 
action of pus microbes upon the tissues mu.st be either physical 
or chemical. The action of ptomaines on the livinfj tissues was 
studied by Panum as early as 1S56, and later by Bergmann and 
his scholars. Recently this subject has been studied in a 
systematic manner by Brieger. Scheuerlen was the first to study 
their local effects. He introduced into the subcutaneoOs con- 
nective tissue of rabbits aseptic glass capsules containing ster- 
ilized putrid infusion of meat; the wounds were treated under 
the strictest antiseptic precautions, and healed by primary union. 
After the wound was healed, he broke off subcutaneously both 
ends of the glass capsule, so as to bring the fluid it contained 
into contact with the tissues. Three to six weeks after implanta- 
tion of the capsule the parts were incised and examined. The 
ends of the capsule were always ound to contain a few drops 
of thin yellow pus, which, under the microscope, showed all the 
characteristic appearances of this fluid. The surrounding tissues 
were not affected. Cultivation experiments yielded negative 
results. When the capsules were broken, the ptomaines came 
in contact with the leucocytes which had accumulated around 
the foreign body, and by their local toxic effects transformed 
them into pus corpuscles, while no evidences of local infection 
were present, which shows conclusively that the transformation 
of the leucocytes into pus corpuscles was accomplished by the 
ptomaines. In about twenty experiments the pus was found only 
inside the capsule. In the cases in which the tube had been im- 
planted for eight weeks, the conditions remained the same. Wei- 
gert has repeatedly shown that the difference between a purulent 
and fibrinous exudation can be readily demonstrated, as the former 
does not coagulate, although white corpuscles and plasma may 




be present, Klemperer believes that this is due to a previous 
destruction of fibrinogen by the microorganisms. The putrid 
meat infusion used by Scheuerlen caused limited suppuration, 
ancj on that account it must also have possessed the property 
to prevent coagulation. To prove this, he made the follow- 
ing- experiment; The abdomen of a rabbit was opened while 
the; animal was under the influence of chloroform, and blood 
Tva.s drawn directly from the aorta into a glass tube containing 
I>titrid extract of meat. As the fluids gradually became mixed, 
th^ blood assumed a brownish-red color; coagulation did not 
ta-lce place after hours and days, while in the control experi- 
*ne;nts, with solution of salt, the blood coagulated firmly after 
tJ^^ lapse of a few minutes. Microscopical examination of the 
m i scture of blood and putrid fluid showed no fibrin and no rouleaux 
of red blood-corpuscles. Both the red and white corpuscles 
'VfG re contracted and corrugated. He next made thirty cultures of 
"t^le; staphylococcus pyogenes aureus on agar-agar gelatine, and 
the same number of cultures of the albus, and after completion 
*^f tVieir growth, fourteen days later, he sterilized them with boil- 
■water, and after shaking the fluid removed the cultures and 
led them for a few minutes, and finally filtered them ; and 
thus obtained about 150 c.cm. of a light yellow fluid, This was 
^^*3»jced to 8 c.cm. by boiling; when used, the fluid was again 
"'*^^red. The filtrate was put in capsules and introduced into the 
*^t>c:utaneous tissues of animals in the same manner as in the 
f*'"^<^eding experiments. The suppuration which followed was 
*S^-in found to be limited to the inside of the broken glass cap- 
^^*^s, the same as in the experiments with the sterilized putrid 
"^^^t infusion. The cadaverin and putrescin, two ptomaines 
E"'*^pared by Brieger, were next experimented with in the same 
*^^nner. In preventing coagulation the results were even more 
^^rked than with the former substances. Both also produced 
^"e same localized suppuration in the interior of the broken 
E'ass capsule. Cadaverin has lately been produced chemically 
"V Ladenberg from trimethylen-cyanuret as pentam ethyl -end io- 
niin. 

'hese experiments leave no doubt that ptomaines exert a 
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chemical influence on leucocytes and embryonal tissue, which 
transforms these tissues into pus corpuscles. The suppuration 
which is thus produced, however, never extends beyond the 
tissues which are brought in direct contact with them, and, there- 
fore, always remains circumscribed. In this respect the experi- 
ments just cited do not correspond with suppuration as we meet 
it at the bedside, as here from the same causes, and apparently 
under the same conditions, the process presents the greatest 
variations in reference to its intensity and extent. In one case 
the suppuration remains circumscribed, resulting in a furuncle; 
in others the regional infection is more extensive, and a diffuse 
phlegmonous inflammation is the result; while in a third class, 
the local infection leads to general invasion, and the patient dies 
of sepsis or pyeemia. The clinical forms are noted for the pro- 
gressive character of the infection, which is due to the multipli- 
cation of microorganisms within the body, and the production 
of ptomaines proportionate in amount to the number of microbes 
present. Practically, the matter remains the same as before it was 
known that ptomaines could cause suppuration, as pus microbes 
must be introduced into the organism before ptomaines can be 
produced, and for the practical surgeon it is immaterial to know 
whether suppuration is the direct or indirect result of the presence 
of pus microbes. Scientificaliy, however, this question has an 
important bearing, and has again awakened interest in the ques- ■ 
tion : 

Can Suppuration be Produced by Cliemkal hritantst 

Grawitz and de Bary produced by subcutaneous injections a 
turpentine-, variable results in different animals. Injections c 
turpentine, with or without pus microbes, produced inflammation 
but no suppuration in rabbits and guinea-pigs ; while in dogs tla 
same injections invariably caused suppuration. Croton oil w= 
found to possess no influence in retarding the growth of pw 
microbes. Injection experiments demonstrated that this su~ 
stance in small quantities in the connective tissue of rabbS 
caused a serous or fibrinous exudation, while larger doses act^ 
as a caustic, and were only occasionally followed by suppuratic^ 
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Injections of a mixture of pus microbes and croton oil always 
caused suppuration. They maintained that certain chemical 
substances, used in a definite degree of concentration, injected 
into the subcutaneous tissue of animals, prepared the tissues for 
the growth of pus microbes. 

Councilman {" Zur Aetiologie der Eiterung," Virchow's Archiv, 
B. xcii. pp. 217-330) introduced turpentine and croton oil in 
aseptic glass capsules into the connective tissue of animals, and 
after the wound had healed and the capsules had become en- 
cysted, ruptured them subcutaneously. He observed that these 
substances caused a circumscribed suppuration. 

Uskoff (" Giebt es eine Eiterung, unabhangig von niederen 
Organismen?" Virchow's Archiv, B. lx.\'xv., 1881) found by his 
experiments that a considerable quantity of indifferent substances, 
such as milk, olive oil, etc., if injected subcutaneously in animals, 
either at once, or by repeating the injection from time to time, 
caused suppuration, and that turpentine administered in this 
manner always acted as a pyogenic agent. 

Orthmann ("Ueberdie Ursachen der Eiterbildung." Virchow's 
Archiv, B. xc. pp. 544-554), under Rosenbach's supervision, 
repeated Uskoff's experiments, and by resorting to more strict 
antiseptic precautions could not verify the correctness of his 

inclusions in regard to the pyogenic properties of indifferent 
substances. His experiments with croton oil, turpentine, and 
metallic mercury resulted in inflammation and suppuration. 
Cultivation experiments with pus thus produced showed that it 

s sterile. 

Scheuerlen ("Die Entstehung und Erzeugung der Eiterung 
durch chemische Reizmittel," 1887) made a series of very carefully 
conducted experiments, and came to the conclusion that aseptic 
substances never produced suppuration. He modified Council- 
man's method by substituting capillary glass tubes for the glass 
capsules, which were rendered perfectly aseptic, and were then 
charged with from one to four drops of turpentine, after which 
they were sealed in the flame of a spirit lamp. They were 
inserted into the tissues through a long, hollow needle, in order 
to avoid the necessity of making an incision. After the glass 



94 SITRGICAL RELATIONS OP HICRO-ORGANISUS. 

was put in the proper place the needle was withdrawn, and the 

puncture closed with iodoform collodion. After the puncture 
was healed the glass tube was broken underneath the skin. He 
extended his investigations to other irritating substances aside 
from turpentine, but in no instance was the experiment followed 
by suppuration. 

Quite recently, Grawrtz and de Bary (" Ueber die Ursachen 
der subcutanen Entzun'dung und Eiterung." Virchow's Arckiv, 
B. cviii. pp. 67—103) i-gain upheld the theory that suppuration can 
be produced by irritating substances independently of micro- 
organisms. Among the many important conclusions drawn from 
their numerous experiments may be mentioned the following: 

1. Weak solutions of nitrate of silver, o.g per cent., if ad- 
ministered subcutaneously, are absorbed; strong solutions, 5 per 
cent., in dogs produce suppuration, in guinea-pigs only inflam- 
matory swelling. 

2. To a number of chemical agents, such as concentrated solu- 
tion of salt, acids, etc.. a considerable quantity of a culture of 
staphylococcus can be added without suppuration following the 
injection. 

3. In rabbits and guinea-pigs, even a large quantity of turpen- 
tine can -be injected without causing suppuration. In dogs, tur- 
pentine injection into the subcutaneous tissue acts as a pyogenic 
substance par excellence. These experimenters affirm that the 
microbes of suppuration alone cannot produce pus in the sub- 
cutaneous tissue in dogs and rabbits. On the other hand, they 
claim that chemical substances, mycotically pure, can. under 
certain conditions, produce suppuration, and must, when used in 
proper doses and concentration in the right kind of animals, 
produce suppuration without fail. 

From a clinical aspect, the absence of pus microbes in non- 
purulent inflammatory products speaks strongly in favor of a 
microbic cause of suppuration. 

Ruiys ("Qeber die Ursachen der Eiterung," Deutsche med, 
Wochemchrift, 1885, No. 48) made some exceedingly interesting 
experiments on the pyogenic action of different substances, 
selecting the anterior chamber of the eye as the seat for injection. 



_!_ 



SUPPURATION 



95 



The results of his experiments were such that he claimed, in a 
most positive and emphatic manner, that suppuration never 
ta.lces place without microorganisms. 

liondi expressed himself to the same effect. 
If we think for a moment how difficult it is in experimenting 
on animals with indifl"erent substances and chemical irritants to 
procure for the seat of injection a perfectly aseptic condition, it 
is notdifficult to conceive that opinions still differ in regard tothe 
immediate cause of suppuration. At the same time, Watson 
Clieyne has shown most conclusively in his article on " Suppu- 
ration and Septic Diseases," to which frequent allusion has been 
made, that the number of bacteria introduced greatly modifies 
not only the intensity of symptoms, but also the character of 
the disease. His experiments were made with cultivations of 
Ha-User's proteus vulgaris. He estimated that ■j'yth c.cm. of 
an Undiluted cultivation of this microbe contiins 225,000,000 of 
"acteria, and when this quantity was injected into the mus- 
cular tissue of a rabbit it produced speedy death, -^th c.cm. 
administered in the same manner caused an extensive abscess at 
*"e point of injection, and death of the animal in six or eight 
^^^eks. Doses of less than j-J-iyth c.cm. produced no effect — in 
*^ct, doses of less than -^th to xir'^ c.cm., or, in other words, 
*^'^^er than about l8,000,000 bacteria, seldom caused any result. 
* t*e same observer found that in the case of staphylococcus 
Pyogenes aureus that it was necessary to inject something like 
' '^^^Oo.ooo.ooo cocci into the muscles of rabbits, in order to cause 
^ ""a-pidly fatal result, while 250,000,000 produced a small abscess. 
^ the case of the tetanus bacillus, death did not occur in rab- 
'^its ■ when fewer than 1000 bacilli were introduced. He believes 
^^t the preformed ptomaines in these cases alter the result. 
. is therefore quite possible that, in the experiments in which 
"ejection of pus microbes did riot produce suppuration, an in- 
^^^fficient number of cocci were injected to produce the desired 
*'^si4lt, and that where inert substances and chemical irritants 
*-*Used suppuration the injected material was contaminated, or 
^'^at infection at the point of injection occurred through the 
^ound or subsequently through the circulation. The latter 
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mode of infection should always be borne in mind where the 
presence of an aseptic body in the living tissues has apparently 
been the cause of suppuration. The tissues altered by the 
action of chemical irritants constitute a foreign substance which 
may determine localization of floating microbes, while, at the 
same time, the chemical alterations which they have caused in 
the tissues have prepared a favorable soil for their reproduction. 
Practically, in man, suppuration without microorganisms is only 
possible on the surface of the body, as the products of a sup- 
purative inflammation in any of the internal organs always show 
the presence of pyogenic microbes which can be cultivated, and^ 
it is only rational to conclude that the inflammation and subse- 
quent suppuration were caused by pyogenic microorganisms oi 
their products, the ptomaines. 

f^is Microbes iit Different Sippuradve Affections. 

Direct infection with pus microbes can only take plaa 
through the cutaneous and accessible surfaces or throug 
wounds. Suppuration in the interior of the body, in tP 
absence of a wound or other recognizable i n feet ion -atriur— 
must be considered in tiie light of an auto-infection with p>^ 
genie microbes. 

I. Suppurative Affections of the Skin. — Longard (" Ueli^ 
Folliculitis abscedens infantum," Archiv f. Kinderheilkunde, 
viii. Heft 5, 1887) has made a careful microscopico-bacteriolog^H 
examination of nine cases of furunculosis in young childtr- 
In four of these cases he found the staphylococcus pyoge 3 
albus alone, in five cases in combination with the staphylococ^: • 
pyogenes aureus ; the identity of these microbes with those 
scribed by Rosenbach was demonstrated by cultivations and « 
perimcnts on rabbits. The microbes were not found in thefe-* 
discharges of the patients, but were found, in small numbers, 
the diapers of healthy unclean children, as well as in the diaps'i 
of those suffering from folliculitis. He believes that the p*** 
microbes were the direct cause of the affection, and that tli« 
infection took place through the sweat glands, as the microbes 
were found in abundance upon the inner surface of the mem- 
brana propria of these appendages of the skin. As soon as they 




reached the subcutaneous connective tissue they produced sup- 
purative inflammation. 

Experiments on dogs and rabbits, by cutaneous inoculations 
with pus microbes cultivated from the furuncles, produced a 
slight swelling and redness, and in some instances the formation 
of small pustules. The result was always the same whether the 
pus was taken from the cultivation grown from a furuncle, a 
suppurating wound that healed without fever, or from a pya:mic 
patient. The cutaneous inoculation experiments of Garrfe, 
Bockhart, and Bumm upon themselves have been previously re- 
ferred to, and they prove that many of the circumscribed sup- 
purative affections of the skin are caused by direct inoculation 
with pus microbes which enter the connective tissue, either 
through a slight abrasion or through the glands of the skin. 

2. Serous Cavities, — A most interesting investigation of the 
conditions under which infection of the peritoneum can take place 
has been made by Grawitz {" Statistischer und experimentell. 
pathologischer Beitrag," Ckarite Amialen, B. xi. p. 770). From 
his own experiments he came to the conclusion that the injec- 
tion into the healthy peritoneal cavity of schizomycetes, pyo- 
genic as well as non-pyogenic, produced no unfavorable results. 
Peritonitis was caused only when the microbes were mixed with 
a caustic fluid, or when the peritoneal cavity contained a fluid 
which could serve the purpose of a nutrient medium ; also, 
when the amount of fluid injected exceeded the absorbing 
capacity of the peritoneum; or, finally, if the peritoneum was 
injured at the same time, or the abdomen was opened by a pene- 
trating wound. Strange as it may appear, he clain)s that the 
injection into the peritoneal cavity of intestinal contents caused 
no peritonitis as long as the punctured wound remained aseptic. 

Leyden ("Ueber spontane peritonitis," Deiitsch. med. Wochen- 
schrift, 1884, p. 212) demonstrated the presence of streptococci 
in the exudations of cases of apparently spontaneous peritonitis. 

Garrii ("Bacteriologische Untersuchungen von serosenTrans- 
und Exsudaten und Atheromen," Corns, bl. f. Schweiserlirste, 
1S86, No. [7) examined carefully for the presence of microor- 
ganisms in hydrocele fluid, serous, peritoneal, and pleural efll"u- 
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^^^V sions, and the contents of joints the seat of serous synovitis, etc., 

^^^V by means of microscopical examination and cultivation experi- 

^^H ments, always with negative results. 

^^V Thesame3uthor("BacteriologischeUntersuchungeadesBruch- 

^^B wassers eingeklemmter Hernien," Fortschrilte der Medicin, B. 10. 

^V pp. 486-490), in order to test the observations of Nepveau. accord- 

^B ing to whom the transuded Quid in a hernial sac constantly con- 

^B tains bacteria, examined eight cases of incarcerated hernia. 

B Although the microscope was used together with delicate 

■ reagents for microorganisms and cultivations in gelatine, bacteria 

■ were found in only a few instances. The fluid in the sac of 
( non-incarcerated hernia examined by these methods was found 

absolutely sterile. Analysis of all the cases examined demon- 
strated that the length of time the incarceration has existed has 
no significance as regards the presence of bacteria; since, in 
recent cases, positive results were obtained, while in a case in , 
which incarceration had existed for eight days the result was^ 
negative. Furthermore, the odor of the fluid is no indication 
of the presence of bacteria, as these may be absent even 1 
having a fecal odor. In cases in which the bowel becomes 
gangrenous bacteria pass through its walls and death is causes 
by septic peritonitis. 

Frankci ("Ueber puerperale Peritonitis." Deutsch. mtd. Wochewn 
schrift, 1884, p. 312) has found the streptococcus pyogenes in 
great variety of puerperal diseases ; especially in cases in wliic^ 
the local affection implicated the lymphatic vessels. In su^ 
cases, the microbes found entrance into the pelvic tissues frt^^ 
abrasions or ulcers in the vagina, and by extension of t^ 1 
inflammatory process the broad ligaments and the peritonei-^* 
are successively reached ; after the peritoneum has once b^« 
reached, rapid difl'usion takes place, and finally the diaphra^^ 
and pleura are implicated in the same process, and the microti ^s 
reach the blood and cause sepsis and pyemia. 

Frankel {Berl. klin. Woehenscltrifl. May 14. 1888) made a 
bacteriological study of twelve cases of empyema. In thr^W 
cases in which no special cause could be traced the pus co*^- 
tained exclusively the streptococcus pyogenes. In three cases 
the pus contained only pneumococci. Other authors have foumi. 
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in such cases, also other pus microbes. Frankel thinks that 
when this is the case, they have been deposited in consequence 
of a secondary invasion. The presence of streptococci in the 
pus from a suppurating pleural cavity presents nothing character- 
istic, as the microbe is also found in cases in which the empyema 
is secondary to pneumonia and tuberculosis. On the other 
ha.nd, he assigns to the pneumococcus in pus removed from a 
plciiiral cavity a diagnostic significance, as it proves, beyond all 
dc>ubt, that the suppurative pleuritis occurred in the course of 
^ f>neumonia as a secondary affection, consequently its pres- 
^»^c;e in the pus is positive proof that a pneumonia exists, or has 
^^>cisted, even if the clinical and physical symptoms were not 
^•Jflficiently clear to indicate its existence. In four cases the 
^rripyemahad a tubercular origin, in two of which pneumothorax 
^^<; isted at the same time. The presence of the bacillus of tuber- 
*^*J 1 «sis in the pus is not easy to demonstrate, but the absence of 
*^> is microbe is no sign that the disease is not tubercular, as 
""^oculations with such pus' in animals almost constantly pro- 
*^ »-> <re typical tuberculosis. In the pus of tubercular pyo-pneumo- 
*" *^rax, if microorganisms are present, the bacillus of tubercu- 
**^^is can be found, and the pus shows no tendency to undergo 
I*'-*tTefactive changes, in contradistinction to empyema occurring 
"^ non-tubercular subjects, in whom spontaneous discharge 
*^ »~ough the bronchial tubes takes place. 

I n the discussion on Friinkel's paper, Senator maintained that 
I F»vit refection is prevented by the. parenchyma of the lungs acting 
a filter, preventing ingress of bacteria with the inspired air, 
I ^rid by the presence of a large amount of carbonic acid gas in 
I "-^^ air of the cavity, as it is well known that microbes do not 
I '* •"ive as well in such an atmosphere as in ordinary air. Frankel 
B ^iieves that the absence of putrefaction in such cavities is due 
the fact that few, if any organisms, except tubercle bacilli, 
^ present in pus, and these do not cause putrefaction. It 
^^ms that tubercular pus does not furnish a favorable soil for 
- growth of other germs. 

Ehrlich (Ber/. klin. Wocbmschrift, May 14, 1S88) has made a 

P^cierioiogical study of the pus in nineteen cases of empyema; 

f'lily seven of these could the bacillus of tuberculosis be found ; 
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in the remaining twelve this microbe could not be found, and 
upon this negative ground the existence of tuberculosis was ex- 
cluded. Further observation in these cases after operation cor - 
roborated the diagnosis. He asserts, therefore, that in the pun. 
lent pleuritic exudation in tubercular patients, in empyema, an- 
pjo-pneumothorax. thi presence of the specific microbic caus^ 
can always be demonstrated. In a case of pneumohydrothnr a. 
he failed to find the bacillus until the effusion had undergoc::^ 
transformation into pus, when its presence could be readily c 
mon.strated. Some of the pus corpuscles contained as many ^il 
twenty bacilli. He places the greatest importance on a bacter^ 
logical examination of the pus as a means of differential dis 
nosis between suppurative and tubercular empy.'ema. 

3. Purulent Arteiritis. — Reference has already been made 
the bacteriological researches of Garre, who never found bactei- 
of any kind in the serous effusions of joints. Suppurative syn 
vitis, in an intact joint, is always caused by localization of p^ 
microbes in the synovial membrane, where their presence excit 
a purulent inflammation. In this manner the metastatic supp 
rative synovitis, as it occurs in py.tmia, in some cases of gono-" 
rhcfa, and in some of the general infective diseases, is cause -^ * 
In animals susceptible to purulent infection, the injection into 
joint of a pure culture of pus microbes is usually followed i: 
destructive purulent inflammation, and, not infrequently, by tb 
formation of extensive para-articular absc 

Hoffa (" Bacteriologi.sche Mittheilungen aus dem Laboratoriu. 
der chirurgischen KUnik des Prof .Maas," Wiirzburg, Fortschri-^ 
der Medicin, B. iv. p. 75), Kranzfeld (" Zur Aetiologie der acut * 
Eiterungen," St. Peter.sburg, 1886, Ccntralblatt f. Chmirgie, i8S^ 
p. 529), and Krause ("Ueber acute eitrige Synovitis bei kleinc-^ 
Kindern und iiber den beidieser Affection vorkomenden Ketten -{ 
coccus," Berl.klin. Wochensckrift, 1884, No. 43) have studied w 
special care the bacteriological origin of suppurative synovitis.] 
Krause found in the pus of suppurating joints in small childrenj 
a streptococcus, the identity of which with the one described b 
Rosenbach was proved by cultivation experiments. 
the same microbe was also found in the products of a purulcj 
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meningitis, which followed in the course of the joint disease. 
The same streptococcus was found by Heubner and Bahrdt (" Zur 
Kenntniss derGelenkeitenungbei Scharlach," Berl. klin. Woc/ien- 
sclmft 1884, No. 44) in pus from a suppurating joint, and in the 
diphtheritic membranes of a scarlet fever patient. Clinical 
experience and experimental research appear to prove that puru- 
lent synovitis occurring independently of osteomyelitis is, in the 
majority of cases, caused by the streptococcus pyogenes. 

4. Acute Suppurative Osteomyelitis. — Acute suppurative 
inflammation in bone, when it occurs independently of an external 
wound, and consequently of direct infection, furnishes one of 
the most interesting, and, thanks to the patient and persevering 
investigations of a number of the foremost pathologists, one of 
the best known forms of purulent infection. For years it has 
been contended by some who made the etiology of acute osteo- 
myelitis the subject of e.xperimentation, that it is caused by a 
specific microbe not found in other forms of suppuration. Con- 
vincing evidence, however, has been accumulating for a number 
of years which seems to leave no further doubt that the ordinary 
microbes of suppuration are the cause of this form of suppura- 
tive inflammation, and that the gravity of the symptoms which 
attend the disea.se, as compared with other suppurative processes, 
is owing to the anatomical location and structure of the inflamed 
tissues, rather than to any difference in the microbic cause. 

Rosenbach ("Vorlaufige Mittheilung iiber die acute Osteo- 
myelitis beim Menschen erzeugenden Microorganismen," Cen- 
tralblatt f. Chirurgie, 1884, p. 65), as early as 1881, cultivated 
the staphylococcus from osteomyelitic pus. In one case the 
yellow and the white .staphylococcus were found combined, 
in another case the staphylococcus albus alone, while in a 
third case the staphylococcus aureus and the streptococcus 
pyogenes were found present together. Rosenbach pro- 
duced the same, result in his experiments by injection of a 
pure cultivation of pus microbes from a furuncle of the lip, as 
Struck did with cultivations from the pus of osteomyelitis, and 
with osteomyelitic pus injected into the subcutaneous connective 
tissue he produced an ordinary abscess. Recurrent attacks of 
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osteomyelitis years after the primar>- disease, he explains by 
assuming that after the first attack some of the microbes arc lefl 
in the tissues, and remain in a latent condition until at some sub- 
sequent time local conditions are created which enable them 
again to display their pathogenic properties. C^ston found the 
staphylococcus in the pus of a case of acute osteomyelitis 

Struck ("Ueber eine im Kaiseriichen Gesundheitsamt ausge- 
fuhrtc Arbeit, welche zur Entdeckung des die acute infectiose 
Osteomyelitis erzeugenden Microorganismus gefuhrhat," Diutstht 
med. Wocfunuhrift. 1883. No. 46) obtained from the pus of an 
acute case of osteomyelitis upon gelatine, an orange-yellow 
culture; the identity of this cultivation with the staphylococcus 
pyogenes aureus was soon generally recognized. By injecting ai 
pure culture into the circulation of animals which had been sub- 
jected a few da^-s before to injury of bone, as contusion or frac^;—--^ 
ture. he produced a suppurative inflammation at thescat of traumas:; _ 

Even before the microbic cause of acute tisteo myelitis w^^^^ 
understood, Kocher ("Die acute Osteomyelitis mil besonder' — -.^^ 
Rocksicht auf ihre Ursachen." Dtuticke ZHtschri/i f. Chirurg— -^y. 
B. xi. p. 87) believed that the infection, in some cases at lea =st. 
occurred through the intestinal canal, and made some expc: s~i- 
ments to prove .this point. In dogs he produced subcutanecz:» lis 
fractures, and then fed them tai^ quantities of putrid mater i 
and, in some cases, succeeded in producing suppuration at %Iie 
seat of injun^. In his clinical experience he also observed t^l^t 
in many cases of acute suppurative osteomyelitis the premc:>r>i- 
tor>' sv-mptoms pointed to the gastro-intestinal canal as the par/"/" 
vtvasionis. 

Krause(" Ueber einco bei deracuten infectiosen Osteomyelitis 
I des Menschen vorkommeoden Micrococcus," Fortschtitte i^t 
Medicm, 1884. Nos. 7. 8) cultivated from osteomyelitic pus the 
staphylococcus pyogenes aureus and albus, which he also found 
in the effusion in joints, when this occurred as a complication of 
the disease. Injection of a pure culture of these cocci into the 
peritoneal cavitj- of animals caused suppurative peritonitis. 
Intravenous injections, with or without previous fracture, were 
followed most frequently by suppuration in joints and muscle/ 
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If a bone was fractured subcutaneously before the injection, he 
frequently observed suppuration at tlie seat of fracture, and from 
the pus the staphylococcus could again be cultivated. Foci in 
the kidneys were always present in all of these experiments. 

Garr^ ("Zur Aetiologie acut eitriger Entziindungen," Fort- 
schri^ie derMedicin, 1885, p. 165) corroborated by his own experi- 
mental work the observations made by Rosenbacb. and, in 
addition, he showed that in acute suppurative osteomyelitis the 
stapHylococcus is also present in the blood. 

Miiller("Die acute Osteomyelitis derGelenkgebiete,"ZJ^MijfAf 
Zeitschrift f. Chirurgie, B. xxi, Hefte J u. 6) succeeded in culti- 
vating the staphylococcus pyogenes aureus from the yellow 
granulations in cases of acute epiphyseary osteomyelitis. 

Rodet's ("Etude experimen telle sur 1' osteomyelite infectieuse," 
Cotn/>t. rend., 1S84, No. 14) researches deserve special mention, 
M he succeeded in producing suppurative osteomyelitis in ani- 
mals without inflicting a trauma before or after the infection. 
ihis result could only be obtained by resorting to intravenous 
injections. The purulent inflammation, which was generally 
'Circumscribed, was usually located near the epiphysis; it seldom 
attended over a considerable portion of the shaft. In many 
cases epiphyseolysis occurred, and very frequently a suppura- 
tive arthritis of the adjacent joint. In the most acute cases, the 
ai^m^ials died within twenty-four hours without any appreciable 
changes in the bones. The detection of the microbes in the 
bloocj was the most difiicult; they were found most readily in 
'^^ kidneys, in which often multiple abscesses were found. 
Subcutaneous inoculation resulted in local suppuration ; osteo- 
•■^yelitis could not be produced in this manner. Young animals 
*^rc more susceptible to inoculations. According to Rodet, 
'"•e osteomyelitic cultures lose their virulence after thirty to 
forty days. In one of his experiments, which he details very 
minutely, he employed a culture of the thirteenth generation, 
and produced epiphyseal osteomyelitis of both femora, of one 
ti'tiia, and of one humerus. As the result of his observations, he 
locates as the primary seat of osteomyelitis of the long bones 
[he medulla in close proximity to the epiphyseal line, When 



separation of the epiphysis was observed, the pathological fr 
hire always occurred on the side of the diaphysis. 

Ribbert {" Die Schicksale der Osteomyelitis-cocccn im Org; 
ism us," Deutsche tned. Wochenschrift, 18S4, No. 24) made inve 
gations to ascertaio the extent of diffusion of the osteomyel 
cocci in the organism. Twenty-four hours after direct inject: 
into the circulation he found them in al! the organs, later 01 
in the kidneys. In regard to their localization, the followi 
conditions must be taken into consideration : 

a. Embolic obstruction of capillary vessels. 

b. Elimination of pus microbes through the kidneys. 

c. The influence of traumatism. 

Liibbert [Biohgisclte SpaltpilztinUrsuchung. Der Staphs 
coccus pyogenes aureus und der Osteomyelitis-coccus. Wiirzbu 
1886) has studied the effect of the staphylococcus pyogei 
aureus, the microbe most frequently found in osteomyelitis 
the different tissues. PVom his experiments he came to ' 
conclusion that the intensity of its action varies greatly witb 
a sufficient cause for it being known. Inoculations with it 
superficial abrasions produced noeflfect. Subcutaneous inoct 
tions resulted in the formation of abscesses which at times 
came quite diffuse. Inoculations of granulation surfaces pre 
harmless. Injections into the pleural and peritoneal cavit 
were oftenest followed by intense general symptoms. Injcctii 
into the trachea through a tracheotomy wound produced s 
purative tracheitis and foci in the lungs. Intravascular injectii 
were followed by symptoms indicative of sepsis. Foci were a 
found in the intestinal mucous membrane. Feeding experime 
proved harmless. 

Kraske {■' Zur Aetiologie und Pathogenese der acuten Ost 
myelitis," Archiv f. klin. Chirurgie, B. xxxiv. p. 7oi)has stud: 
from a clinical standpoint, the manner of infection in case! 
acute osteomyelitis. In one case he could trace the infect 
distinctly to a furuncle of the lip ; but, as a rule, he thinks t 
infection takes place through a wound or abrasion of the si 
Infection through the intestinal canal he considers possible, 
not proven; more frequently it takes place through the resp 
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tory organs, and in one case he could locate the infection here 
with certainty. He asserts that recurring attacks should not 
always be looked upon as the result of former infection, but as a 
consequence of a new infection. He formulates the result of his 
clinical studies as follows : 

a. The staphylococcus pyogenes aureus can produce osteo- 
myelitis, and, in fact, is most frequently met with in the osteo- ■ 
myelitic products. 

6. In a certain number of cases acute osteomyelitis is the 
result of a mixed infection and is then most prone to pursue 
a severe course. 

£. It is possible that the result of further investigation will 
show that every microorganism that possesses pyogenic proper- 
ties is capable of causing a typical osteomyelitis in man. 

The structure and location of the capillary vessels in the 
vicinity of the epiphyseal cartilage in young persons determine 
the localization of pus microbes in this part of the long bones, 
and, almost without exception, the inflammatory process starts 
from here. 

The rapid local diffusion of the process is largely due to the 
unyielding nature of the tissues around the primary focus, and 
to the fact that the bloodvessels are directly concerned in the 
extension of the process by becoming the channels for the dis- 
semination, their contents forming the nutrient medium for the 
pus microbes. Thrombo-phlebitis is a constant and early condi- 
tion in every case of acute osteomyelitis. Coagulated blood is an 
excellent culture substance for the pus microbes, and it serves the 
double purpose of a nutrient substance, and a medium for the local 
spread of the disease. General dissemination and metastatic foci 
in distant organs, or in other bones, are often observed because 
the -pus microbes re-enter the vascular system again, and by so 
doing cause a coagulation-necrosis of the intima and thrombosis ; 
and subsequently intravascular growth and general dissemina- 
tion from such centres of germ growth take place. 

In some cases even during the earliest stages the general 
symptoms are out of all proportion to the local lesion, present- 
ing a clinical picture characteristic of intense septic intoxication. 
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It is very possible that the ptomaines produced by the pus 
microbes in the medullary tissue of bone may be more virulent 
or produced in larger quantities than in suppurative inflamma- 
tions in other organs. Again, the ptomaines gain here more 
ready entrance into the circulation, as, at least, part of them are 
produced within the bloodvessels and the extravascular products 
are forced rapidly into the circulation on account of the unyield- 
ing nature of the tissues around the primary focus of inflam- 
mation, 

IX. Gangrene. 

Gangrene, resulting from mycosis of the tissues, is caused by 
one of three well-defined conditions : 

1 . The microbes are so numerous in the capillary vessels that 
their presence interferes mechanicaHy with the blood supply, 
and death of the part ensues in consequence of greatly dimin- 
ished or suspended nutrition. 

2. The microbes in the tissues produce ptomaines which 
destroy the tissue by their direct destructive chemical action on 
the protoplasm pf tlie cells. 

3. The specific inflammation caused by the microbic infection 
is so intense that the inflammatory products in the paravascular 
tissues accumulate so rapidly, and in such abundance, that nutri- 
tion is suspended by impairment or suspension of the arterial 
blood supply, or mechanical interference with the venous return 
of the blood from the part, or both of these conditions com- 
bined. 

For these reasons no one variety of microbes can be the sole 
cause of gangrene. In its different forms, different microbes 
will be found. In cases of inoculation anthrax, when at the point 
of inoculation an abundant growth of the bacillus takes place, 
the connective-tissue spaces and bloodvessels become so blocked 
with the bacilli that circulation is mechanically arrested, and a 
circumscribed gangrene is the result. In the progressive gan- 
grene which Koch produced artificially in rabbits by subcutaneous 
inoculation of putrid fluids, the gangrene always occurred in 
advance of the line of microbic invasion, and must, on that 
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account, have been caused by the local toxic effects of the pto- 
maines. In phlegmonous inflammation, when the process is 
very acute and diffuse, gangrene frequently follows as one of the 
consequences of the inflammation, and the microbe which is 
found in the gangrenous part is the same as that which caused 
the inflammation. 

Tricomi ("II micro-parasitica della gangrena senile," Rivista 
intcrnasionale dt Medicina e. Chirurgia^ 1 886) has found a slender, 
long bacillus in the blood of patients suffering from senile gan- 
grene. The same bacillus was also found in the secretions of 
the gangrenous part at the line of demarcation in the lymph 
spaces, and in the subcutaneous connective tissue beyond the 
seat of gangrene. He cultivated the microbe successfully upon 
gelatine, agar-agar, blood serum, and potato. The bacillus was 
readily stained with red and blue aniline dyes, and often a spore 
could be seen either at one of its extremities or near its centre. 
Injection of one-half to one gramme of a pure culture grown upon 
gelatine was injected under the skin over tlie back of a guinea- 
pig, house-mouse, or rabbit, and death was produced in from two 
to three days. A form of gangrene resembling senile gangrene 
was always found at the point of inoculation, but no changes in 
the blood or other organs were observed. Gangrene could also 
be produced in other animals by inoculating the secretions from 
the gangrenous part. The researches of Arloing and Chaveau 
are of the greatest importance in the elucidation of the etiology 
of gangrene as it is sometimes observed in connection with 
septic infection. These observers have published the results of 
some recent investigations on the pathology and prophylaxis of 
gangrenous or gaseous septicaemia of man. It is the prevailing 
opinion that this disease is a surgical complication, of which the 
exclusive cause is the introduction of a specific microbe into a 
wound. In man the microbe exists in the connective tissue 
which surrounds the wound, and in the contents of bullae, 
which may be developed in its neighborhood. The microbe is 
a short, thick, mobile rod, of homogeneous structure, or else 
provided with one spore, rarely two, at one of the extremities. 
When the bacillus appears in the blood at the end of this dis- 
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ease, and sometimes only aAer death, its aze is smaller than in 
the local lesion, and it may appear in the Sirm of a micrococcus. 
A number of animals, such as Che horse, ass, sheep, pig, dog. 
cat, guinea-pig, white rat, rabbit, duck, and other fowls, have 
been successfully loocuiated, but the rabbit is not very sus- 
ceptible to this disease, ~xa this respect preseatiog a marked con- 
trast with another form of septicxmia. The most prompt way 
of producing the disease wa;^ fbund to be by subcutaneous injec- 
tion. The smallest dose capableofcausing death when injected 
into the connective tissue, never jwoved £atal when injected into 
the veins or arteries ; in the latter case, only a temporary intoxi- 
cation was produced. If a large dose was injected into a vein, 
death ensued, with well-marked sepdc infecdoa of the serous 
membranes. It was found difficult, if not impossible, to produce 
the disease by feeding experiments. Attempts to inoculate a 
healthy wound involving the skin, connective tissue, and muscles, 
were unsuccessfuL On the contrary-, the microbes of this dis- 
ease find a favorable soil in dead tissues not exposed to air. Pro- 
tection from the disease is aAbriled in sheep and dogs by the 
successive injection of two or three moderate doses of the virus 
into the drculation. Inoculation into the subcutaneous con- 
nective tissue of animals thus protected, gave rise to a simple 
circumscribed phlegmonous inilammation which ran its course 
in eight days. The pus from such an abscess may contain the 
Specific microbe, and may act as the original virus. Experiments 
showed that this disease could be transmitted from mother to 
fcetus. The bacillus could be destroyed by heat alone if exposed ( 
to a temperature from 90° to 100° C. (194° to 212° F.) for a 
quarter of an hour. In the dried state the virus is extremely 
resistant. However, it can be destroyed after immersion in a hot ' 
bath(l3o'' C, 348° F.)infrom ten to fifteen minutes. There can 4 
be no doubt that the bacillus described here is a saprophyte, and 
that it is identical with one of the baciUi saprogenes described 
by Rosen bach. 

Brigadier-Surgeon Godwin {British Midical Jounial, July 23, 
1887) reports a case of progressive gangrene with emphysema, 
starting from an inflamed com, which extended with such 
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rapidity that a week after it commenced it had extended so high 
as to necessitate amputation in the thigh. The man suffered 
from grave septic intoxication, the symptoms of which persisted 
for a number of days after the amputation, until the ptomaines 
had been eliminated. Cuhure experiments with the pus showed 
the presence of streptococcus pyogenes and staphylococcus pyo- 
genes albus, 

William Koch (''Milzbrand u. Rauschbrand," Deutsche Chi- 
rurgii, Lieferung 9) states that in a case of progressive gangrene 
with emphysema in a young man, he found a bacillus which 
resembled the bacillus of glanders, and proved its identity by 
cultivation and inoculation experiments. 

Jaffe and Leyden {Deiitsches Atcliiv f. klin. Mcdkin, B. 2, p. 
488) found leptothrix threads in gangrenous foci of the lung, 
and attributed to them the cause of the gangrene; but their 
presence only proved the possibility of the entrance of foreign 
bodies from the mouth into the lungs, and, while tlicy played 
no essential part in the causation of the gangrene, the observa- 
tion shows in what way other and more deleterious microorgan- 
isms can enter the lungs with the air through the bronchial 
tubes. 

Bonome {Deutsch. med. Wochetischrift, 18S6, No. 53) examined 
nine cases of gangrene of the lungs in man. and found Ln three 
of them staphylococcus pyogenes aureus alone; in five, staphy- 
lococcus pyogenes alone, and in one both microbes together. 
He made a number of experiments for the purpose of producing 
gangrene in the lungs of rabbits, by injecting pus microbes into 
the circulation, but the results were negative if only the cultiva- 
tions were used. He obtained positive results by mi.xing with 
the cultivations particles of the pith of elder, and injecting this 
mixture into the jugular vein. The result was multiple small 
abscesses, and gangrene of tiie lung. Injection of the pith frag- 
ments alone caused no effect. The pith fragments in these 
experiments determined an intense inflammation in the peri- 
bronchial tissues by causing alteration of tissue, thus preparing 
the soil for the localization and pathogenic action of the pus mi- 
crobes. The gangrene of the lung in man does not follow in 
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consequence of the croupous inflammation caused by the pneu- 
mococcus, but its occurrence indicates that secondary infection 
has taken place with one or more varieties of pus microbes, or 
with saprophytes. 

In compound fractures of the ] 
grene. with or without emphysen 
comphcation when infection taki 
tissues from the trauma, and the nature of the wo 
the most favorable conditions for the growth of pi 
and the bacilli of putrefaction. 



bs by direct violence, gan- 
is a comparatively frequent 
place, as the death of the 
furnish 



X. Septicaemia. 

Septic processes were among the first to excite interest in the 
part played by microorganisms in disease, and it is due to this 
fact that so much more has been said and written on septicemia 
than on any other niicrobic disease in surgery. Although some of 
the best pathologists have been diligently investigating this sub- 
ject for years, we still remain in the dark concerning its true 
etiology, and its relation to other infective processes. True 
sepsis is looked upon as a general infection from some local 
source, unattended by any gross pathological changes. Some 
writers, have claimed the difference between septicaemia and 
pysemia to be a quantitative and not a qualitative one, while 
others maintained that pyaemia was a specific disease sui generis, 
and that it was in no wise related to sepsis. They resemble 
each other so far, that both are caused by microorganisms. 

History. — The first reliable investigations into the microbic 
origin of sepsis were made by Rindfleisch in 1866, and some- 
what later by Klebs, Recklinghausen, Waldeyer, and Hueter. 
Rindfleisch found bacteria in abscesses, while the researches of 
Klebs {Beitriige sur pathol. Anatomie der Schusswunden, Leipzig, 
1872) initktted a new era in the etiology of septic diseases. The 
latter author differentiated between septica;mia and pyaemia, 
although he claimed that putrid and septic infection were the 
same. He found in the tissues altered by septic processes, also 
in the lymph spaces and in the blood, a microbe, a round c 
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isol3.ted and in groups, which he termed mikrosporon septicutn, 
Rosenbach {Microorganismen bei den Wound-infections Krank- 
hez/^^ des Menschen, Wiesbaden, 1884) in three cases of septi- 
caemia which he subjected to bacteriological examination, found 
the staphylococcus pyogenes aureus present each time in the 
pus • in two of these cases he isolated and cultivated from the 
P**c><iucts of the septic inflammation the bacillus saprogenes. In 
t^v-o of the cases no cultivation could be obtained from the blood. 
It\ tx^o cases of gangrene, with general septicaemic symptoms,. 
th^ microbe found was the streptococcus pyogenes. Intoxica- 
tion, symptoms from the introduction of putrid material, he 
^^"tr-iluted to the presence of one or more varieties pf the bacillus 
^^-I^x*ogenes, which he designates, respectively, Nos. i, 2, 3. No. 
' 1^^ cultivated from putrid blood, and this he believes to be 
^^-*it« harmless, while the remaining two possess pyogenic 
P^*~^^> jDerties. 

^^^o. I. Large rods, which, cultivated on nutrient agar-agar^ 

^^-^ *~ ■^X"! an irregular sinuous streak, with a mucilaginous appear- 

^^^^^^. They grow also very readily on blood-serum, and all 

^'-^Iti ivations yield the odor of rotting kitchen refuse. It is not 

^^t Isogenic. 

o. 2. Rods shorter and thinner than No. i. They develop 

rapidly on agar-agar, forming transparent drops, which be- 

le gray. They were isolated from a patient suffering from 

ftisely sweating feet. The cultivations yielded a characteristic 

r similar to the last. They are pathogenic. 

fo. 3. Rods isolated from the putrid marrow of a case of 

ipound fracture, cultivated on agar-agar; an ash-gray, almost 

lid culture is developed, with a strong characteristic odor of 

•efaction. Injected into the knee-joint or abdomen of a 

>it, they cause suppurative inflammation. 

iccording to Chaveau (" Septicemie gangreneuse," Publ. de 

^ad, de M6d,, No. 34, 1884), the microbe of septicaemia is 

^tical with the vibrion septique described by Pasteur. Both 

these authors claim that this microbe is anaerobic, and Cha- 

u only succeeded in cultivating it in a vacuum. He made 

ny experiments on guinea-pigs, sheep, and horses, by inject- 
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ing the liquid contents of bulla: which he found in cases of septic 
gangrene. In doses of one-fifth of a drop in guinea-pigs, and 
from two to four drops in horses, it produced rapid death. In 
all cases the necropsy showed at the point of injection localized 
cedema and turbid serum in the peritoneal, pleural, and peri- 
cardial cavities. In the fluids, the microbe could always be 
demonstrated under the microscope. The disease could be re- 
produced in other animals by inoculation with the .serous fluid 
contained in any of the serous cavities. The microbe proved 
less virulent when injected directly into the circulation. All 
animals which recovered after intravenous injection were pro- 
tected against any further subcutaneous inoculations. 

Gautier and others have more abundantly proved that not 
only after death, but even during life, the animal organism, by 
virtue of its physiological powers, is able to elaborate the alka- 
loids to which the name of leucomaines has been applied, bodies 
which are, many of them, essentially toxic in their properties, 
and which resemble so closely the poisonous cadaveric alkaloids 
to which Selmi first called attention. 

Watson Cheyne (" Report on Micrococci in Relation to 
Wounds, Abscesses, and Septic Processes," British Medical 
Journal, 18S4, pp. 553, 559, 645) asserts that the microbes of 
sepsis only grow in loco, and act by producing toxic ptomaines, 
or, if they occur in the blood, they do not make emboli; they 
are not always cocci, sometimes rods. 

At the last meeting of the German Medical Congress [Berl. 
klin. Wochenschrift, 1888, No. 18) Jurgensen read a paper on 
krypto-genetic septico-pya;mia, in which he referred to lOO cases 
of this disease which had come under his own personal observa- 
tion, and in which it was impossible to locate the source of 
infection. The microbes found were either streptococci or staphy- 
lococci, or both together, in the same patient. He stated that 
the streptococcus circulated in the blood, while the staphylo- 
coccus produced local processes. 

Vidal {Gaz. hebdom.. No. 22, 1S88) has reported to the Acade- 
miede Mtidecine de Paris the resultsof his studies of the "forme 
septicemique pure" in puerperal fever, or typhoid type without 
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suppuration. In all of his cases he found the streptococcus 
pyogenes, and from this, and the result of his culture and inocu- 
lation experiments, he comes to the conclusion that it is impos- 
sible, in the present state of our knowledge, to distinguish 
between the various forms of streptococci, and that one and the 
same form can set up any of the various forms of puerperal 
infection. 

Besser (5/. Louis Medical and Surgical Journal, 1888, No. 2) 
states that he has examined 22 additional cases of traumatic 
septicaemia, and found streptococcus in every one of them. 
During the patient's life he discovered the microbe {a) in blood, 
in 4- of 16 cases examined; (fi) in pus or fluid discharge from the 
primary focus, in 17 of 17; {/) in urine, in 3 of 4, and {d) in 
sputa, in 3 of 3 ; while after death the microorganism was present 
(^) in blood, in 7 of 15 ; {S) in organs, in 16 of 18 ; and {c) in pus 
or uterine discharges, in 12 of 12. In 6 of 22 the staphylococci 
w'er^ simultaneously detected, side by side with masses of bac- 
teria, of many other species. In 3 cases, however, the strep- 
tococcus alone could be found. The author supposes that 
^^Pticaemia is produced solely by the streptococcus. The mi- 
^'■Qt>e itself penetrates into the organism but very seldom. 

r^rom the above historical consideration it becomes evident 

^*^^t: the essential cause of septicaemia has as yet not been demon- 

^^'"^ted. The streptococcus pyogenes has been found most fre- 

^^ently in the products of septic inflammations, but whether 

^^y of the pus microbes alone are capable of producing true 

^^Psis remains to be demonstrated by future research. As the 

^^troduction into the circulation of the products of putrefaction 

*s lollowed by a complexus of symptoms which closely resem- 

^^ septicaemia, and as different microbes have been cultivated 

'"^'^ septic patients, it would seem that this disease can be pro- 

. ^^^d by any of the microbes which, after their introduction 

^^ the organism, have the capacity to produce a sufficient 

^^^Utity of poisonous ptomaines to give rise to progressive 

^P^ic intoxication. 

-^KTiFiciAL SEPTiCiEMiA IN Animals. — In the latter part of the 

^^nteenth century, Kircher and Leuwenhoek claimed that 

8 
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putrid substances contained minute microscopical worms which 
caused the putrefaction. Perty and Naegeli assigned to the 
minute organisms a vegetable origin instead of animalculae, as 
had been previously done, and they were classified under the 
name of schizomycetes. In 1857, Pasteur made the important 
discovery that specific agents are the cause of the various 
forms of fermentation and putrefaction. No discovery, perhaps, 
attracted such universal and deep attention as Pasteur's theory 
of fermentation. This theory was strengthened somewhat later 
by Lemaire's observation, that all fermentative changes in fluids 
are suspended on the addition to the fluids of phenic acid, from 
which he concluded that fermentation must be due to living 
organisms. As for a long time all septic affections were sup- 
posed to be caused by a process of fermentation and putrefac- 
tion, these theories led to a diligent search for microorganisms 
in the fluids of the septic patients, and to experimentation on 
animals with putrid substances. Koch, in his great work on 
wound-infective diseases, published in 1878, described two dis- 
tinct varieties of septicaemia, one in mice, the other in rabbits. In 
fifty-four infected mice he found small bacilli in the interior of 
the white blood-corpuscles, and also in the capillaries after they 
were set free by the destruction of the corpuscles. They were 
also found in the serous cavities and in the lymphatic glands and 
vessels. The bacillus of mouse septicaemia was found very diffi- 
cult to cultivate, and Koch first succeeded in cultivating it upon 
a composition of gelatine with the aqueous humor of the eye of 
the ox. The growth, however, was very feeble, and successive 
cultivations upon the same soil were uncertain. Later, Loefller 
succeeded better with a nutrient medium composed of infusion 
of meat, to which was added i per cent, of peptone and 0.6 
per cent, of common salt, the whole rendered faintly alkaline 
with sodium phosphate. The bacilli appeared upon this clear 
and transparent soil as opacities upon its surface. In rabbits he 
found large oval micrococci free in the capillaries. The progres- 
sive character of septicaemia was well shown by Koch and Da- 
vaine in rabbits, as the latter could cause rapid death by injecting 
a single drop of a mixture prepared by adding to a quantity of 
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blood of a rabbit which had died inoculated with a twenty-f()urth 
generation, diluted with one trilHon times its quantity of pure 
water- 
Darwin beHeved that septicaemia could be produced in a more 
and more virulent form with every successive inoculation from 
animal to animal by the intensity of the virus being increased 
by passing through different media. Buchner even went so far 
as to claim that perfectly liarmless bacteria might thus be made 
to assume pathogenic qualities. Koch and his pupils took a 
most decided stand against such mutability of form, or action of 
any bacteria. 

Cozze and Feltz (_Recherches exp^rimentales stir la presence des 
mfusoirs dam les maladies infectieuses, Strassburg, 1866) produced 
sepsis in animals by injecting putrid substances directly into the 
circulation, and could not only demonstrate the presence of 
bacteria in the blood, but were able to propagate the disease 
from one animal to another. 

Gaffky (■' Experimentell erzeugte Septicfemie," etc., MittliH- 
lungcn aus dem Kaiserl. Gesundheitsamte, B. i, p. 80) investigated 
Davaine's septica;mia e.xperimentally. He procured the infec- 
tion by using water from a stagnant river, and, by continually 
controlling the experiments with the microscope, using Koch's 
methods, and working only with pure cultures, he was able to 
prove beyond a doubt that the theories of progressive virulence 
of bacteria were untenable. He showed that the highest degree 
of virulence was already attained in the second generation. He 
showed that the wrong conclusions were due to impurification 
in the experiments, and that when the proper precautions are 
taken in the process of sterilization to prevent the admixture of 
other microorganisms, the introduction of one kind always pro- 
duces in the same animal the same definite specific result. The 
most interesting conclusions to be drawn from the experiments 
in Koch's laboratory, point to the fact that septicx-mia is only a 
general term which includes a number of morbid processes, and 
this is well illustrated by the injection into the tissues of the 
" vibriones septiques " of Pasteur. Surface inoculation with these 
bacilli produced no eflect, their pathogenic influence became 
only evident after injections into the subcutaneous connective 



Il6 SURGICAL RELATIONS OF KICRO-ORGANISMS. 

tissue. Gaffky found that this bacillus grows most readily 
upon potato. Koch applied to the condition produced by this 
bacillus the term "malignant redema." A minute quantity of 
these bacilli, taken from a second potato— that is, a second 
generation — injected under the skin of a guinea-pig proved fatal 
on the second day with all the usual signs of malignant redema 
and septic intoxication. This bacillus is not only contained in 
stagnant water, but can also be obtained from garden earth. 

Sternberg {" Induced Septicaemia in the Rabbit." American 
Journal of the Medical Sciences, July, 1882) produced marked 
septicitmia in rabbits by injecting subcutaneously his own saliva 
in small doses. Injections of 1.25 to 1. 75 c.cm. with few excep- 
tions produced death, usually within forty-eight hours. The con- 
stant and characteristic lesion found was a diffuse cellulitis, or 
inflammatory cedema, extending in all directions from the point 
of injection, attendant with an abundant exudation of bloody 
serum swarming with micrococci. Hemorrhagic extravasations 
in the connective tissue and in various organs were of frequent 
occurence, and changes in the liver and spleen, such as are 
common to quickly fatal septic diseases, were commonly found. 
The disease could be communicated by dipping a hypodermic 
needle in the blood of a rabbit just dead as the result of an in- 
jection of saliva and inoculating a healthy rabbit ; a rapidly fatal 
septicaemia was produced. Ogston states that in cases of septi- 
caemia in man, micrococci are present in the blood, and are ex- 
creted in a living state in the urine. This statement has been 
confirmed by Eiselsberg, who examined the blood of almost all 
cases in Billroth's clinic which were suffering from septic fever, 
and was able to demonstrate the presence of staphylococci and 
streptococci, most frequently of staphylococcus pyogenes albus, 
in the blood, and yet apparently no abscesses formed. 

Dowde.swell ("Report on Experimental Investigations on the 
Intimate Nature of the Contagion in certain Acute Infective 
Diseases," British Medical Journal, July 19, 1884) has made 
numerous experiments to determine the nature of Davaine's sep- 
ticemia of rabbits, and Pasteur's septicemia of guinea-pigs. 
The former were made by injecting subcutaneously five drops 
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of" putrid ox blood. If infection was produced, which was 
ly^ne^raJly the case, death followed within forty hours; charac- 
.terristic textural changes in organs were not found. One drop 
■of" t>lood from infected animals caused the death of a second 
.n. i mal. Blood from the second animal, diluted from lo to icx),ooo 
i m^s, produced a fatal effect in from twenty-four to twenty-seven 
hours. Blood from the sixth generation was diluted ten million 
times, and still produced a fatal sepsis on being injected subcu- 
ta.neously; while a drop diluted one hundred million times 
prociuced septicemia in some animals and a localized suppura- 
tion in others. The microbe appeared in the blood as small rods 
usually arranged in pairs. Pasteur's septic;t;mia of guinea-pigs 
was induced by injecting into the peritoneal cavity a few drops 
of putrid blood pure, or mixed with diluted ammonia. Serum. 
present in the abdominal cavities of animals which had died of 
this disease, in quantities of 0.005 to 0022 c.cm, injected into 
the peritoneal cavity of a second anima! produced death from 
Sepsis, while one-tenth of the quantity required to induce fatal 
sepsis proved harmless. The virulence of this form of septiCE- 
"lia is. therefore, less than that of Davaine's rabbit septicaemia. 
The bacillus which was found in the serous fluid resembled the 
'bacillus of malignant cedema described by Koch. The bacillus 
'*'hen cultivated upon a solid nutrient medium produced spores. 
I** all of the experiments on animals with septic miroorganisms, 
^ Certain interval of time elapsed between the inoculation and 
the first appearance of symptoms indicating the presence of 
^^ptic-emia. Another constant feature of artificial septica;mia, 
P^'oduced by the introduction of septic blood, products of the 
®^ptic process, or cultivations from either of these, is that the 
Symptoms became more intense as the disease progressed ; both 
°*" these facts are positive proofs that the active agents which 
*^aused the septicaemia are reproduced in the body, and that the 
'^^ginning of the disease takes place as soon as a certain amount 
^^ virus has been formed in the body, and the intensity of the 
^Vniptoms is proportionate to the quantity of infective material 
*'**"culating in the blood — in other words, septica;mia caused by 
^introduction into the organism of living septic germs is noted 
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for its progressive character, resembling, in this respect, perfect 
true septicaemia as we observe it at the bedside ; differing thus 
entirely from another clinical form of septicaemia which is caused 
by the introduction into the circulation of preformed toxic sub- 
stances, and which has been designated by Matthews Duncan as 
sapraemia. This form of septicaemia I will illustrate by reference 
to the experiments which have been made for the purpose of 
studying 

Septic Intoxication in Animals by the Introduction of Putrid 

Substances, 

That putrid substances injected directly into the circulation 
produce symptoms of septic intoxication has been known for 
a long time, and the extensive researches of Panum threw 
additional light on this subject. It was believed that putrid 
material when introduced into the organism induced a process 
of fermentation to which were attributed the most constant post- 
mortem appearances found in septicaemic subjects — fluidity of 
the blood and softening of the tissues. That these changes 
were not necessarily caused by the action of living microorgan- 
isms was determined by experiments, as the introduction of 
putrid blood, or meat infusion that had been boiled for a consid- 
erable length of time, produced toxic symptoms, and, when a 
sufficient quantity was used, death and identical pathological 
changes in the blood and tissues as in cases of true sepsis. A 
step in advance in the study of the action of putrid substances 
was made by the discovery of the ptomaines in an exhumed 
body by Selmi in 1872. The ptomaines isolated by Selmi were 
volatile alkaloids which were separated from a body some time 
after death. Gautier, independently of Selmi, and about the 
same time, made the same observations, but believed that the 
toxic substances were volatile, and that in their action they 
resembled the narcotics morphine and atropine, and were more 
closely allied to the alkoloid extracted from poisonous mush- 
rooms, 

Semmer (" Putride Intoxication und septische Infection, Me- 



tastatisclie Absccsse und Pyaimie," Virchow's At-cIiw, B. 83) 
gives an account of the action of septic substances as studied 
experimentally by Guttmann in the pathological department of 
the Veterinary School at Dorpat. The experiments were made 
with putrid substances, products of inflammation, septic blood, 
and cultivations of septic bacteria. These researches showed 
that a chemical, putrid poison is formed in putrefying substances, 
and that a certain quantity of such poison produces symptoms 
of sepsis and death in animals. The blood of animals killed 
with such putrid poison was found to possess no infective quali- 
ties, and the usual putrefactive bacteria arc destroyed in the 
blood, and only appear again after the death of the animal. It 
was claimed, even at this time, that the bacteria elaborate the 
poison, as experiments made with cultivations grown outside the 
body produced the same effects. Another conclusion arrived at 
was that putrid substances administered subcutaneously may 
produce gangrene, phlegmonous inflammation, or erysipelas, 
according to the stage of the putrefaction, temperature, culture- 
soil, etc. The inf:;ctive material was never found in the blood, 
b'jt always in the products of the inflammation. A sharp dis- 
tinction was made between contagious septicemia and putrid 
intoxication. It was clearly stated that true septicaemia is 
always preceded by a stage of incubation and that its contagium 
is destroyed by boiling, putrefaction, and germicides. 

Bergmann {Das putride Gift, etc., Dorpat, 1866) isolated froni 
putrid blood a crystal lizable chemical substance which he called 
sepsin, which when injected into animals produced a complexus 
of symptoms resembling true sepsis, with this important differ- 
ence, however, that as soon as the toxic substance reached the 
circulation the maximum symptoms were observed, and if the ' 
animal recovered from the immediate efTects of the intoxication, 
it recovered showing that the disease induced resulted from the 
introduction of a preformed poison, and on this account was not 
progressive. Later, Hiller(" Die Lehre von der Fiiulniss," Cen- 
tralblatt f. Chirnrgie, 1S76) produced a similar affection with 
ferments. Bergmann and Angerer {Das Verhaltniss der Fer- 
ment^ Intoxication siir Septicainie, Festschiift zur Feier des 300 
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jahrigen Bestehens der Jul. Maximilian Uiiivenitixt. Wiirzburg, 
1882) produced a condition in animals resembling septicarmia 
by injecting into the circulation pepsin and pancreatin. When 
death occurred after intravascular injections of these ferments, 
fibrinous deposits were found in the heart and pulmonary vessels : 
these experiments were, therefore, confirmatory of the observa- 
tions previously made by Edelberg and Birck, who had shown 
that the injection of putrid substances into the circulation mate- 
rially increased the free fibrin ferment in the circulating blood, 

Blumberg (Virchow's Archiv, B. 100. Heft 3) concluded from 
his numerous experiments on animals that the symptoms which 
follow an injection of putrescent material into the circulation are 
not always constant; that, in fact, extreme prostration, high 
temperature, rapid pulse and respiration, are the only constant 
symptoms found. The same author also confirmed the state- 
ment that the blood of patients dying from putrid intoxication 
contained no microorganisms. 

Friinkel ("Ueber Microorganism en der Chir. Infections- Krank- 
heiten," Wiener med. Wochenschrift, 1885, B. xxxv.) found but 
few micrococci in the blood of septicemic patients, and observed 
that they greatly increased after death; but, after the lapse of 
some further time, altogether disappeared, thus also confirming 
a fact previously known, that putrefaction destroyed septic 
germs. These observations may tend to harmonize the dis- 
crepancy of opinion growing out of the different results obtained 
by different experimenters by injections of putrid substances, as 
some of the fluids may have contained an abundance of living 
microorganisms, while others may have been rendered sterile 
by age, owing to advanced putrefaction. 

Brieger (" Giftige Producte der Fiiulniss-bacterien," Berliner 
klin. Wochensehrift, 1884, No. 14) and Maas (" Fiiulniss-alcaloide," 
Fortschritte der Medicin, 1883) have rendered valuable service 
in the chemical isolation of ptomaines from putrid substances, 
and the results of their inoculation experiments established 
more firmly the fact of putrid intoxication by ptomaines. The 
number of bacteria in rabbits killed by septic infection is so 
great, that death may ensue from simple mechanical causes 
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'W'liile, in fatal cases of sepsis in man, the number is often so 
small that it seems natural to suppose that the microorganisms 
are capable of producing some poisonous substance which 
destroys the patient before they have time to multiply to the 
e^ctent observed in the septicaemia of rabbits and mice. 

Hauser ( Ueber Fdulniss-bacterien und deren Beziehung ztir 
SepticcBtnie, Leipzig, 1885) succeeded in isolating three kinds of 
schizomycetes from a putrid meat solution, which he called, 
respectively, proteus vulgaris, mirabilis, and Zenkeri. He 
claimed that all of them changed their form during their 
gro-wth, appearing at different times as cocci, long and short 
rods, vibriones, spirilli, etc. The variety in form, he claims, 
^vvas influenced by the nature of the culture substance. All 
these bacteria are putrefactive agents and the proteus vulgaris 
and mirabilis are most frequently present. The experiments 
w^ere made by removing organs, or part of organs, from animals 
in:i mediately after death, and placing them in sterilized vessels, 
^here they were inoculated with pure cultivations of the proteus. 
A sterilized emulsion of boiled meat and eggs, inoculated with 
3- c^valture of the three kinds of proteus, was transformed into a 
Putrescent mass in a short time. That this change was not 
caviled by a preformed putrefactive ferment was proved by the 
*^c^t: that when the decomposed mass was filtered through clay 
^^lls the filtrate did not produce the same effect. A small 
^*"*^ount of the putrescent fluid injected into the tissues of animals 
P^c>duced intense symptoms of intoxication and sometimes death 
^^tihin an hour. Injections into the subcutaneous tissue of 
'*^V>bits of a pure culture of the proteus vulgaris and mirabilis 
^^^t infrequently caused extensive abscesses. An alcoholic 
^^tract of the putrid meat proved less toxic, but a large quantity 
^*^So produced sepsis and death. 

Rosenberger (** Experimentelle Studien iiber Septicaemie," 
^^ntralblatt f, d. med, Wiss,, 1882, No. 4) studied experiment- 
ally on rabbits the effect of injections of putrid blood. In one 
^^ries of experiments he simply injected the putrid material, in 
Another he boiled the fluid before injecting it. The result was 
^he same — typical septicaemia, only that the animals infected with 
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the boiled material required a larger dose and did not succumb 
SO rapidly to the sepsis. Microscopical examination of the 
blood and culture experiments yielded the same results : the 
presence of bacteria and their growth upon culture media. He 
is of the opinion that in septicaemia bacteria are not the first 
or the essential etiological condition, but believes that under 
certain circumstances innocent bacteria which may exist in the 
body are transformed within twenty-four to forty-eight hours 
into specific septic bacteria. In his experiments he attributed 
the occurrence of sepsis to the introduction of the septic poison, 
boiled or unboiled. The most interesting proof that true pro- 
gressive sepsis is not the result of the introduction into the 
circulation of the products of putrefaction, but of pathogenic 
germs, has been furnished by Tiegel (Dissertation, Bern, 1871). 
By injecting putrid fluids into animals he produced true pro- 
gressive septicaemia. He then resorted to filtration of the fluid 
through clay cells, so as to separate from it any organic germs 
it might contain, and showed that fluid, thus treated, was ren- 
dered perfectly sterile, and that, when injected, it produced only 
putrid intoxication and no progressive sepsis. 

Septicaemia in man corresponds with the two forms produced, 
experimentally, in animals: i. True progressive septicaemia, 
caused by the introduction of microbes into the tissues, where 
they multiply and later reach the blood ; where mural implan- 
tation and capillary embolism and thrombosis take place, which 
directly interfere with the proper nutrition and function of 
important organs, and where the septic intoxication is caused 
by the formation of ptomaines in the organism. For this form 
of sepsis Neelsen ( Verhandl. der Dcutscken Gesellschaft f. Chi- 
nirgie, 1884) has suggested the name acute mycosis of the 
blood, to distinguish it from the second form — 2. Sapraemia, 
putrid intoxication, or, as Neelsen terms it, toxic mycosis of the 
blood, in which few or no microbes are found in the blood, and 
in which death is due entirely to the presence of ptomaines. In 
the first variety it seems that the infection is generally due to 
the presence of pus microbes which either reach the circulation 
directly by permeating the vessel wall, or enter indirectly 
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through the lymphatic channels. The latter mode of infection 
gives rise to the most acute and fatal form of septicaemia. 
Sapraemia, or putrid intoxication, represents that form of septic- 
aemia in animals in which a preformed toxic agent, as boiled putrid 
substances or a toxic alkaloid, is injected into the circulation, 
and in which the maximum symptoms are reached as soon as the 
poison has become mixed with the blood. This form of sepsis 
may be caused by any microbes, otherwise harmless, or only 
with slight pathogenic properties, as the bacilli of putrefaction, 
which cause putrefaction in any dead tissue, as, for instance, a 
blood clot or contused tissue ; and the symptoms arise as the 
ptomaines are absorbed, and are proportionate to the amount 
absorbed, and subside with the cessation of absorption and their 
elimination through some of the excretory organs. 

SepticO'PycBinia . 

Septico-pyaemia is a condition in which the symptoms 
indicate the presence of both septicaemia and pyaemia, and 
in which the post-mortem appearances point to septic and 
purulent infection. Leube (** Zur Diagnose der spontanen Sep- 
tico-pyaemie," Deutsche s Archiv f. klin. vicdicin, B. 22, p. 335) 
first described this affection and called it spontaneous, because he 
was unable to trace the source of infection from without in the 
cases which came under his observation. Litten (**Ueber septische 
Erkrankungen interner Art, namentlich hiimorrhagische Sepsis 
interna." Zeitschrift f. klin, Medicin^ B. 2), on the other hand, was 
always able, in his cases, to locate the infection-atrium, but the 
primary infection at the time acute symptoms appeared had 
either disappeared or its location could only be ascertained by 
a most careful examination. Jiirgensen {Berliner klin, Wochen- 
schrift. No. 18, 1888) calls it ** Krypto-genetic Septico-pyaemia," 
as he was unable to find a tangible infection-atrium. He gave 
an account of one hundred cases which had come under his own 
personal observation. The patients were usually attacked first 
with an angina, and, as this stage was generally attended by 
a chill and a general feeling of malaise, the patients usually 
attributed it to a cold. In most cases the general infection was 
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announced by a severe chill. Rapid loss of strength was one 
of the most prominent symptoms, so that in a very few days the 
patients became utterly prostrated. The symptoms which pointed 
to local processes during life were referred most frequently to 
the lungs, liver, spleen, pleura, heart, and the long bones. 
Whether the primary infection occurred through the pharynx, 
where the first symptoms were manifested, could not be 
definitely ascertained. In the acute cases, the symptoms were 
grave from the beginning and increased as the infection pro* 
gressed, while, in chronic cases, infection is maintained from 
some suppurating focus, and the disease may become prolonged 
for several years. Subcutaneous and retinal hemorrhagic ex- 
travasations were frequently observed. The post-mortem exami- 
nation revealed suppuration in some of the internal organs and 
vascular conditions which are found in cases of sepsis. These 
cases may be compared with acute suppurative osteomyelitis, 
where often the most careful inquiry and the most scrutinizing 
examination fail in furnishing reliable evidences for locating the 
primary source of infection. It is possible that the pus microbes 
have gained entrance through an intact mucous surface, or 
through the skin, and that they have remained in a latent con- 
dition until a locus minoris resistentiiB is created somewhere in 
the body, where they localize in a soil prepared for their growth 
and multiplication, or, what is more likely the case, they entered 
abrasion or slight lesion, which may have been 
so insignificant that the patient himself failed to notice it, and 
produced no symptoms until, by accident or disease, a proper 
soil was prepared for the initiation of an acute attack in one or 
more of the internal organs. 

XI. PV^MIA. 



The presence of pyemia in over-crowded and badly venti- 
lated hospitals during the time before the antiseptic treatment 
of wounds came into use. gave rise to a general belief that the 
disease was due to a specific cause, and ever since bacteriology 
became a science diligent search has been made to demonstrate 
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its specific microbic origin. Since the discovery of the mi- 

orobes of suppuration, new light has been shed upon the 

etiology and pathology of this disease. Bacteriological studies 

of pyaemic products have shown that one or more kinds of pus 

rnicrobes are always present, thus establishing the direct rela- 

tiionship between a suppurating process in some part of the 

fc^ody, and the development of metastatic or pyaemic abscesses. 

linical experience has only corroborated the scientific inves- 

gations of this subject, inasmuch as it has shown that the 

equency of its occurrence has been diminished in proportion 

K) the lessening of suppurative inflammation in wounds under 

lie antiseptic management of traumatic injuries and internal 

uppurating lesions. We are justified upon the basis of well- 

stablished facts in claiming that pyaemia is not a disease per 

e^ but that its occurrence depends upon an extension of a sup- 

urative process from the primary seat of infection, and sup- 

;^uration in distant organs by the transportation of emboli 

i nfected with pus microbes through the systemic circulation. 

The distant, or metastatic abscesses contain the same microbes 

"which are found in the wound secretions or the abscess from 

"^hich the general purulent infection took place. Experiments 

liave shown that a culture of pus microbes from a furuncle may 

produce pyaemia in animals, and that the microbes cultivated 

Irom a pyaemic abscess when injected under the skin of an 

animal cause only a localized suppurative inflammation without 

^ny general symptoms. 

Artificial Production of Pycemia in Animals, 

Koch ( Untersuchungen uber die Aetiologie der Wundinfections 
Krankheiten, Leipzig, 1878) produced typical pyaemia in rabbits 
by injecting a putrid fluid, obtained by maceration of the ear of a 
mouse, into the subcutaneous connective tissue in the inguinal 
region. A large abscess was found at the point of injection and 
numerous metastatic abscesses in the internal organs. In the 
pus of these abscesses he found a micrococcus which he consid- 
ered as characteristic of this affection. 

Klein {Microorganisms and Disease, 1885) described a micro- 
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COCCUS of py.'umia in mice. Certain cocci which were present 
in pork broth proved fatal to mice in about a week, producing 
purulent inflammation at the point of injection and metastatic 
abscesses in the lungs. Fresh inoculations in mice again pro- 
duced a fatal result with pyjiimic symptoms. 

Pawlowsky found that, by the simultaneous injection of steril- 
ized cinnabar, and of cultivations of staphylococcus pyogenes 
aureus into the circulation, he produced abscesses in various 
organs — in fact, the typical picture of pyiL»mia. The presence 
of particles of foreign bodies rendered material aid in the 
development of metastatic abscesses, as the mere arrest of pus 
microbes in the circulation without them, as a rule, is not sufficient 
of itself to lead to the production of true pyaemia. In rabbits, 
even the introduction of a large quantity of a culture of pus 
microbes into the circulation does not produce pyiumia. Twenty- 
four hours after the injection the microbes maybe found in large 
numbers in the pulmonary and other capillaries, but after forty- 
eight hours they have all disappeared from the circulation. If 
the cocci are suspended in an embolus, this latter, by producing 
alteration in the endothelia of the bloodvessels in which it has 
become impacted, produces a locus minoris resistentice favorable 
to the growth of germs. In the experiments of Pawlowsky, the 
particles of cinnabar acted upon the endothelia lining the cap- 
illary vessels in the same manneras the fragments of a thrombus 
by impairing the local nutrition of the tissues at the point of 
impaction. If pyiL-mia is produced in guinea-pigs, or mice, with 
infectious pus, or with a pure cultivation of the same, the same 
local conditions are produced which invariably precede the de- 
velopment of pyaemia in man. Some of the veins at the seat 
of primary infection are invaded by pus microbes and become 
blocked by a thrombus, this thrombus undergoes puriform soft- 
ening, small fragments containing pus microbes become detached, 
and are washed away and enter the general circulation as emboli, 
which, when they become arrested, establish independent centres 
of suppuration. In such cases the pus microbes are present in 
the blood, in the tissues around the abscess, and in all purulent 
collections. 
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The Relations of Pus Microbes to Pycemia in Man. 

Rosenbach { Microbrganismen bei den Wundinfections Krank- 
heiten des Menschen, Wiesbaden, 1884) examined six cases of 
typical pyaemia with a view to determine the nature of the 
microorganisms present in pyaemic patients. He found the 
streptococcus pyogenes present in the blood and metastatic 
deposits in five of them ; in two of these cases, staphylocci were 
also present, although fewer in number. In only one of them 
he found staphylococci alone, and this case recovered. 

Pawlowsky ('*Beitrage zur Aetiologie der Pyaemie," Central- 
blatt f. d. med. JVissen., 1887, Nos. 24, 25) made a bacteriological 
examination of the pus of metastatic abscesses in five cases of 
pyaemia. In four cases he found the staphylococcus pyogenes 
aureus, and in the fifth case, which was remarkable for the extent 
of the joint complications, he found the streptococcus pyogenes. 
He believes that the staphylococcus aureus is the usual cause of 
pyaemia, and especially of that form characterized by multiple 
abscesses in the internal organs. Large cultures of this coccus 
suspended in water and injected subcutaneously in rabbits caused 
death, and at the necropsy multiple abscesses were found. He 
believes that pyaemia in man occurs when disturbances in the 
circulation are present, so that floating cocci find places for 
localization within the bloodvessels. He produced these 
disturbances artificially by making intravenous injections of 
cinnabar, and ascertained that the presence of the granular 
material determined the localization of the microbes. 

Besser, of St. Petersburg, writes in Wratcli (St, Louis Medical 
Journal, May 2, 1888, Nos. 19 and 20) that he has examined, 
bacteriologically, blood, pus, and parenchymatous fluid from 
organs in 23 cases of pyaemia. In 8 cases, the staphylococci 
albi and aurei were found; in 14, the streptococci; and in i, the 
streptococci and staphylococci simultaneously. The microbes 
were discovered, {a) during the patient's life in pus in every one 
out of 20 cases examined; in blood, in ii of 12; and in paren- 
chymatous serum, in i of i ; (J?) after death, in pus, in 17 of 17; 
in blood, 4 of 9; and in organs, 9 of 14. Besser's predecessors 
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described 23 additional cases of pyaemia, in 14 of which staphy- 
lococci were found, in 7 streptococci. Total, 46 cases: in 22 
staphylococci, in 21 streptococci, in 3 both. Besser has also 
observed that the staphylococcus aureus could transform, under 
certain condilions, into .staphylococcus albus, and vice versa. 
He was unable to discover the slightest difference between the 
microbes of suppuration and those of pyemia. 

Schiiller ("Ueber Bacterien bei metastatischen Gelenkent- 
ziindungen," Vfrh. der Deutschen Gesellschaft f. Chiriirgie, 1884) 
examined the contents of metastatic joint affections in twelve 
cases of puerperal pyemia and invariably found streptococci, 
single and diplococci. but never bacilli. 

The occurrence of py.'emia from suppurating wounds or 
abscesses does not depend so much upon the kind of pus mi- 
crobes which have caused the suppuration as upon surrounding 
circumstances. The location and anatomical structure of the 
tissues in which the primary infection has taken place exert an 
important influence in the production of the disease. It is well 
known that suppurative inflammation of the medullary tissue in 
bone is exceedingly prone to give rise to pyaemia. Osteomye- 
litis, without direct infection through a wound, is always due to 
an intravascular infection — localization of pus microbes in the 
capillary vessels of the medullary tissue. The microbes come 
first in contact with the endothelial cells after mural implantation 
has laken place, and the resulting coagulation-necrosis in the tis- 
sues of the wall of the bloodvessels leads to thrombosis. The 
products of tlie intravascular coagulation-necrosis furnish a most 
favorable nutrient substance for the growth and multiplication of 
germs, consequently the area 6f intravascular infection is rapidly 
increased. The growth of the thrombus in a proximal direction 
soon leads to extensive thrombo-phlebitis, and, as softening of 
the thrombus takes place, to embolism and metastatic suppura- 
tion. Pyaemia following a suppurative inflammation in a wound, 
of a phlegmonous inflammation in the con- 
nective tissue, is the result of an extravascular infection. The 
pus microbes coming first in contact with the outer coats of 
i, give rise to a phlebitis, which progresses from with- 




out inward, and which is followed by thrombosis as soon as 
the intima is reached. The intravascular dissemination of the 
pus microbes then takes place in the same manner as in cases of 
intravascular infection after thrombo-phlebitis. Ordinary pyo- 
genic microbes may and do cause pys^niia if they enter the blood 
attached to portions of blood-clot, or other solid materials, 
which, after they have become impacted in bloodvessels by em- 
bolism, prepare the soil in distant organs for their localization 
and multiplication. The importance of thrombosis and embo- 
lism as factors in the causation of pyaemia has been clearly 
established by clinical observation and experimental research. 
Emboli may originate in the lymphatic vessels when these are 
the seat of invasion by pyogenic microbes, which, however, is 
very seldom the case. In chronic pyemia, in which multiple 
metastatic abscesses are formed, embolism takes no essential 
part in the process, the microbes enter the circulation and are 
brought in direct contact by mural implantation with the tissues 
weakened by injury, or other debilitating causes. Experimental 
research has shown conclusively that the introduction of pus 
microbes into the circulation is not necessarily or even usually 
followed by pyaemia, and their accidental entrance in the course 
of a suppurative inflammation is not always followed by serious 
consequences. There can be no doubt that some pus microbes 
reach the circulation in nearly every case of suppuration, but their 
pathogenic action is prevented, or neutralized, by an adequate 
resistance on the part of the tissues with which they are brought 
in contact and their rapid elimination through healthy excretory 
organs. A limited number of pus microbes injected into the cir- 
culation of a healthy animal, or accidentally inrtoduced into the 
blood of an otherwise healthy person, are effectively disposed of 
by the white blood-corpuscles. If, however, the same number of 
microbes are present in combination with fragments of a blood- 
clot, the latter produce such alterations in the tissues surround- 
ing them as to prepare the parts for their pyogenic action. The 
same happens if free pus microbes localize in a part the vitality 
of which has been previously diminished by a trauma, or ante- 
cedent pathological changes, which constitute a locus minoris 
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resistenticB for the growth and reproduction of pathogenic micro- 
organisms. Pyaemia, therefore, must be looked upon rather as a 
serious and fatal complication of suppurative lesions rather than 
an independent specific disease. 

XII. Erysipelas. 

History. — ^The contagiousness of erysipelas has been recog- 
nized for centuries, and on this account early attempts were 
made to include it among microbic diseases. 

Nepveau (Virchow u Hirsch's Jahrcsbericht, 1872, i, p. 254) 
found micrococci in the blood of erysipelatous patients, and 
these were present in greatest number in blood taken from the 
diseased part. 

Wilde {Med, Jahrh,, B. 155, Heft l, p. 104) from his own 
investigations was able to corroborate these observations, but 
he also 'ascertained that the pus of wounds, from which erysipe- 
latous inflammation starts, contains the same micrococci. 

Orth (Archiv f, Exp. Pathol, u PharmakoL, B. i, p. Si) found 
micrococci in the contents of the bullae of erysipelas. Reck- 
linghausen and Lukomsky (Virchow's Archiv^ B. 60, p. 418) found 
micrococci in the lymphatic vessels and the connective-tissue 
spaces in the structures affected by the virus of erysipelas. 

Billroth and Ehrlich (Langenbeck's Arcliiv, B. xx. p. 418) 
found micrococci not only in the lymphatic vessels, but also in 
the bloodvessels of the inflamed skin. 

Tillmanns {Deutsche, med. Wochenschrift, 1878, No. 17) found 
them in the skin, and Letzerich (Virchow u Hirsch's Jahresb., 
1875, P' ^) ^^ cases of erysipelas attacking vaccination-wounds, 
in the wound itself, in the bloodvessels, muscles, liver, spleen, 
and kidneys. Koch {Investigations into the Etiology of Traumatic 
Infective Diseases, London, 1880) described the specific organism 
of erysipelas as a small micrococcus of globular shape, united 
in pairs or forming short chains, and published photographic 
representations of them in his work, in which he also describes 
erysipelas in rabbits which he produced artificially by the injec- 



PLATE IV. 











^...«,»^''H) 






\ 


o*^ 




•• 


o 


^ •••eo 


\ 


V 





Chain cocci. 962 diam. 
a. From erysipelas. (Fehleisen.) 
h. From phlegmon. (After Rosenbach.) 



ERYSIPELAS. I3I 

tion, into the subcutaneous tissue of the ear, of mouse's dung 
softened in distilled water. 

Fehleisen {Die Aetiologie des Erysipels, Berlin, 1883) was the 
first who, in 1883, discovered the essential cause of erysipelas 
and succeeded in cultivating the microbes on a number of nutrient 
nriedia. From the appearance of the microbe and its direct 
etiological bearings to erysipelas, he called it the streptococcus 
of erysipelas. With a pure culture of this germ he produced, by 
inoculation, not only erysipelas in animals to prove its specific 
pathogenic qualities, but inoculations were also made in man for 
therapeutic purposes. 

IDESCRiPTiofj OF THE Streptococcus Erysipelatosus. — Minute 
cocci, three to four micro-millimetres in diameter, arranged in 
chains, found in erysipelatous skin and in the fluid of erysipe- 
latous bullae. They occupy the lymphatic channels of the skin 
and spread along them as the disease advances. Each coccus 
when it is about to divide becomes larger and oval, and soon 
appears made up of two hemispherical masses, the two new 
cocci resulting from fission of the old one. Morphologically, 
the streptococcus of erysipelas and the streptococcus pyogenes 
a^re nearly identical, only that the coccus of erysipelas is 
somewhat larger, and both are somewhat smaller than the 
staphylococci. 

Cultivation Experiments. — The streptococcus of erysipelas 

can be cultivated upon gelatine or agar-agar. The appearances of 

cultures resemble very strongly those of streptococcus pyogenes. 

A here is less tendency, however, to the formation of terraces, 

^"C margin is thicker and more irregular in outline, and the 

appearance of the growth is more opaque and whiter. Rosen- 

^^ch mentions as another distinguishing feature between the 

^^. that the culture of the coccus of erysipelas represents upon 

Solid nutrient media the shape of a fern, while the outlines of 

^^ cultures of the pus streptococcus describe the shape of an 

^^^cia leaf. 

^he culture appears as a very delicate grayish-white film. The 
growth is very slow, and the individual colonies remain small- 
*^^y do not liquefy gelatine. 
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Inoculation Experiments, — The characteristic erysipelatous 
blush is produced by inoculating these microorganisms into the 
ear of a rabbit. 

Krause obtained positive results by inoculating gray mice. 
The animals died after three or four days, even when only a 
minute quantity of the culture was injected under the skin of the 
back. Passet inoculated white mice that had been liberally fed 
on bread, milk, and oats, and obtained only negative results. 
Of seven persons inoculated by Fehleisen (" Ueber die Ziichtung 
der Erysipelcoccen au kunstlichen Niihrboden und ihre Ueber- 
tragbarkeit auf Menschen," Sitsimgsberkht der WWrsbnrger 
Physic, med. Gesellschaft. 1882) the subjects of incurable tumors, 
with pure cultures, six developed typical erysipelas; in the 
seventh case, the patient had suffered from an attack of erysip- 
elas only a few weeks previously, and was, in all probability, 
still protected against a new attack. This patient was inoculated 
a second time with a negative result. Several times a second 
inoculation failed after a successful inoculation. The period of 
incubation was fixed at from fifteen to sixty-one hours. The 
microbe was only found in the lymphatic vessels and connective- 
tissue spaces, and when the culture was pure never produced 
suppuration. 

Whitney ("Notes on Blood-changes in Erysipelas," /*/;//«*&/- 
phia Medical Times, 1883) claims that he found the streptococcus 
erysipelatosus in the blood in five out of six cases of erysipelas. 
Most all authorities who have studied the subject with the 
greatest care assert, however, that it is only found in the lym- 
phatic vessels and never in the bloodvessels. 

Inoculation FOR Therapeutic Purposes. — Fehleisen has seen 
by this treatment a cancer of the breast become smaller, a lupus 
disappear almost completely, while a case of fibro-sarcoma and 
another of sarcoma were not materially affected by this method 
of treatment. 

Janicke and Neisser (" Exitus letalis nach Erysipelimpfung 
bei Inoperablem Mamma-carcinom und microscopischen Befund 
des gimpften Carcinoms," Centralblatt f. Cldrufgie, 1884} have 
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)rded a death from the erysipelas thus intentionally pro- 
diacrcd, in a case of cancer of the breast beyond the reach of an 
operation. A pure culture was used. At the post-mortem it 
"s^rsL^ proved that the neoplasm had almost completely disap- 
pesxm-ed, and the microscopical examination of portions that had 
renr^ained appeared to show that the tumor cells had been de- 
st:i-o3yed through the direct action of the microbes. Biedert 
(** "V^orlaufige Heilung einer ausgebildeten, Sarcomwucherung in 
^in.^m Kinderkopf durch Erysipel," Deutsche me d. Zeitiing, 1886, 
N"o« 5) saw in a child suffering from a sarcoma involving the 
posterior part of the cavity of the mouth and pharynx, the left 
^^1 £"of the tongue, the naso-pharyngeal space and the right orbit, 
^^^ tumor disappear almost completely during an attack of ery- 
^*E>^las. Cases, on the other hand, have been reported in which 
^ft^^ r an accidental or intentional attack of erysipelas the malig- 
'^^ri.t tumor commenced to grow rapidly. Neelsen ('*Rapide 
^^^vxcherung und Ausbreitung eines Mammacarcinoms nach zwei 
scrl>^eren Erysipel-Anfallen von 15 resp. 10 tagiger Dauer," 
^--^^^tralblatt f. Chinirgie, 1884, p. 729) describes a case of carci- 
"^^^rina of the breast, in which after two severe attacks of erysip- 
^*^-s the tumor not only commenced to grow faster, but at the 
^^-^>rie time regional infection progressed also more rapidly. In 
^1 ^ XV of the uncertainty of the result, and the danger which attends 
*^^ intentional form of erysipelas, the danger of the disease 
^i ng as great as in the accidental form, it is safe to predict that 
'^^^ further inoculations will be made in man until we shall have 
nd a certain antagonistic action of the streptococcus of 
sipelas against some pathogenic microbes which are the cause 
*^ some grave disease not amenable to less heroic measures. 
Banner of Infection. — As the streptococcus of erysipelas 
duces its pathogenic effects in the lymphatic vessels and dif- 
^^^s itself through these channels in the tissues, it becomes 
"vious that infection takes place as soon as localization is 
^cted in the lymphatic structures, or in the spaces contributory 
them. Before antiseptic surgery was practised, infection 
^'^^cjuently occurred through accidental or intentional wounds, 
''en before the microbic cause of erysipelas was known, one of 
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the closest of clinical observers {Trousseau) claimed that infec- 
tion with the virus of erysipelas is only possible through some 
wound or abrasion of the skin; the latter may be so insignifi- 
cant as to be unnoticeable, and entirely overlooked by the patient 
and physician. Inoculation experiments have shown that the 
time of incubation is from fifteen to sixty-one hours, so that we 
can estimate the time quite accurately in a case of beginning 
erysipelas when the infection occurred. In most instances infec- 
tion takes place through some wound, a slight abrasion of the 
skin, which may, perhaps, never have attracted the patient's 
attention, and which has become invisible at ttie time the disease 
is first noticed. ' Infection, however, may also take place through 
a mucous surface, through which the microbes enter the tissue 
in the same manner, and under the same conditions as when 
infection takes place through the skin. One of the severest 
cases of erysipelas that ever came under my observation com- 
menced in the pharynx, or tonsils, and asthe symptoms subsided 
here, a typical and severe facial erysipelas developed. The patient 
was suffering at the time from secondary syphilis. 



Relation of Erysipelas lo Puerperal Fever. 

Obstetricians recognized the danger of exposing puerperal 
women to the infection which might emanate from erysipelatous 
patients, long before the tangible contagion of eysipelas was 
known. Since the discovery of Fehleisen, this subject has 
attracted renewed attention, and positive knowledge has accumu- 
lated both from accurate clinical observation, and from the 
fertile, and more positive field of experimentation. 

Gusserow (" l->ysipel u. Puerperalfieber," Archivf. Gyniikohgie, 
1887, p. 169) asserted, upon the basis of an extensive experience, 
that no direct etiological relations exist between the contagion 
of erysipelas and puerperal fever. He had under his care puer- 
peral women suffering from erysipelas of the skin without any 
serious disturbances following in the genital tract, 1 n ten ot 
cases, one of them occurring during an epidemic of puerperal 
fever, the erysipelas was observed as a complication of septic , 
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affections of the genital organs. Gusserow asserts that, in this 
case, it cannot be claimed that the erysiplas could have caused 
the puerperal affection, as the latter preceded the former. But 
another point could be raised, as it might be claimed that the 
septic processes should be made answerable for the occurrence 
of erysipelas. The author has studied this subject also by way of 
experiment. A pureculture of the streptococcus erysipelatosus, 
which had been tested and found reliable in producing erysipelas 
by the usual methods of inoculation, was injected into the peri- 
toneal cavity of two rabbits ; in two others it was applied to an 
open wound of the abdomen, and in the last two animals it was 
injected into the subserous connective tissue of the peritoneum. 
In all of these animals no effect was produced, and no patho- 
logical changes were detected at the point of injection when the 
animals were killed some time after the inoculation. Gusserow 
looks upon the results of these experiments, if not as positive 
proof, nevertheless as strong evidence against the claim that 
erysipelas can cause puerperal sepsis. 

Winckel ("Zur Lehre von dem internenpuerperalen Erj-sipel," 
Verli. der Deiitschen Gescllschaft f. Gynakologie, i Congress, p. 
78). an equally reliable and able ob.server, has come to entirely 
opposite conclusions. He cultivated from a parametric abscess, 
which had developed after childbed, Fehleisen's streptococcus. 
Injections of this culture in rabbits produced typical erysipelas. 
The same author also observed erysipelas following, in a puer- 
peral woman suffering from suppurative peritonitis, pleuritis and 
metro-lymphangitis. The patient died on the thirteenth day. 
The starting-point of the erysipelas could be traced to an ulcer 
of the vulva. 

Blood taken from the right side of the heart soon after death 
was inoculated upon a solid nutrient medium and produced a 
culture of the streptococcus of erysipelas. The same culture 
was obtained by inoculations with fluids taken from the peri- 
toneal and pleural cavities, the uterus, kidneys, and liver. In 
three cases a culture thus obtained was injected into the peri- 
toneal cavity of rabbits and no peritonitis followed. In one 
experiment it produced suppurative peritonitis. Guinea-pigs 





136 SURGICAL RELATIONS OF MICRO-ORGANISMS. 

proved less susceptible to infection than rabbits. In white mice 
the inoculations were invariably followed by a fatal disease. 
From the results of these experiments, the author claims that 
the virus of erysipelas is one of the most virulent puerperal 
poisons, and believes that they prove the causal relations of 
erysipelas to puerperal sepsis. 

Doyen {British Medical Journal, 1888, 9, 93) has also found, 
both in mild and severe cases of puerperal fever, a streptococcus 
similar to the one described by Rosenbach and Fehleisen. He 
made some inoculations to determine their relationships. The 
streptococcus found in the lesions of puerperal fever caused ery- 
sipelas, and the streptococcus found in erysipelas developed 
puerperal fever. The author believes that the microbe of puer- 
peral sepsis is the same as that of erysipelas. 

Puerperal sepsis from the virus of erysipelas can only be 
feared when the virus is brought in contact with an absorbing 
surface in the genital tract, but when this takes place and the 
streptococci reach the enlarged lymphatic vessels of the puer- 
peral uterus, the most violent and fatal form of puerperal sepsis 
is almost certain to follow. 

Relation of Erysipelas to Phlegmonous Inflammation and 

Suppuration, 

Some difference of opinion still exists among pathologists 
with regard to the question whether the streptococcus of 
erysipelas possesses pyogenic properties. The majority of those 
who have studied this subject experimentally deny this, and 
assert that when suppuration takes place in cases of erysipelas 
it is the result of a secondary infection with pus microbes, and, 
on this account, look upon phlegmonous inflammation As a 
complication, and not as a condition belonging to the erysipe- 
latous process. 

Hajeck ("Das Verhaltniss des Erysipels zur Phlegmone," 
Deutsche med, WochenscJirift, 1886, No. 4;^) has made careful 
investigations to show that the streptococcus of erysipelas is 
neither in form nor culture materially different from the 



streptococcus pyogenes, but he showed, also, that in fifty-one 
cutaneous or subcutaneous inoculations with a pure culture 
of the streptococcus of erysipelas in rabbits, the result was 
always a superficial migrating dermatitis which resembled to per- 
fection erysipelas in man, while siinilar injections with the strep- 
tococcus pyogenes produced a more intense and deeply seated 
inflammation, which in almost every instance terminated in sup- 
puration. The difference in the action of the two microbes on 
thetissues plainly demonstrated their non- identity. Microscopical 
examination of the inflamed tissues showed a still more important 
difference as far as the localization and local diffusion of the 
microbes were concerned. The coccus of erysipelas was always 
found with the products of inflammation within the lymphatic 
vessels, and only exceptionally in the connective-tissue spaces, 
which anatomically are only a part of the lymphatic system. 
The streptococcus pyogenes penetrates the tissues more deeply; 
it is not only found in the lymphatic vessels, and connective- 
tissue spaces, but it migrates beyond the lymphatic system and 
infects different kinds of tissue, thus giving rise to a more deeply 
seated and more intense inflammation. The cocci of erysipelas 
are found only exceptionally in the immediate vicinity of blood- 
vessels, while the streptococcus of suppuration can always be .seen 
arranged in radiate lines around vessels entering the adventitia, 
the muscular coat, and often even in the lumen of the vessel. 
In man, the same histological differences can be seen in erysip- 
elas and phlegmonous inflammation as in the artificial conditions 
in animals subjected to experiment, and the same pathological 
differences are also constantly found. The author asserts that 
Fehleisen was in error when he claimed that the formation of 
abscesses occurred independently of the erysipelatous infection. 
He Jffirms that, in rabbits inoculated with the virus of erysipelas 
after the acute inflammation has subsided, circumscribed small 
nodules which remain may suppurate, but the suppurative process 
remains circumscribed, while after injection with cultures of the 
streptococcus pyogenes the inflammation assumes a phlegmo- 
nous type, and the suppuration is always more diff'use. Under 
certain circumstances, a circumscribed subcutaneous suppuration 
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can also take place jn erysipelatous inBammation in man. When 
suppuration in a joint takes place, however, it is not caused by 
the erysipelatous infection, but is due to the presence of pus 
microbes. Death following erysipelas is caused by the intro- 
duction into the blood of ptomaines in sufficient quantity to 
produce fatal intoxication, or by the entrance of the cocci into 
the circulation, which seldom takes place, or it results from 
complications incident to the disease or occurring indepen- 
dently of it. In the di.scussion on this paper Eiselsberg said, 
from the knowledge he derived from his own personal experi- 
mental work, he would agree with Passet in that the strepto- 
coccus erysipelatosus and pyogenes do not differ in their patho- 
genic efiects. They are not different species of microbes, but, 
at the most, only varieties of the same species. Passet found 
that the streptococcus which he cultivated from a phlegmonous 
abscess was different from the one described by Rosenbach, 
inasmuch as in culture it resembled the coccus of erysipelas. 

Von Noorden ("Ueber das Vorkommen von Streptococcen im 
Blut bei Erysipel," Mimchener med. Wochenschrijt. No. 3, 1887) 
records an observation which tends to prove that the coccus of 
erysipelas occasionally enters the circulation, and that, when it 
localizes in distant parts of the body, it can produce suppuration. 
In the course of a severe attack of erysipelas which proved fatal, 
suppuration of the sheaths of the tendons of the hand occurred. 
Soon after death blood was taken from the heart, and with it a 
solid nutrient medium was inoculated, with the result of produc- 
ing a culture which in every respect resembled the streptococcus 
of erysipelas. 

Sinione observed a case of pya;mia which developed in a 
patient suffering from erysipelas, and the bacteriological study 
of this case led him to assert that the streptococcus of suppu- 
ration and of erysipelas were the same. His experiments on 
animals with both organisms yielded the same results. 

Rheiner (" Keitriige zur pathologischen Anatomie des Erysipels 
bei Gelegenheit der Typhus-epidemie in Ziirtch." i S84, Virchow's 
Archiv. B. c. p. 185) found Fehleisen's streptococcus in all cases 
of traumatic erysipelas which he examined, but was unable to 
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find it in two cases of gangrenous erysipelas following typhus. 
In these cases he found bacilli which he believed were identical 
with Klebs-Eberth's bacillus of.typhus. 

Max Wolff (" Bacterienlehre bei accidentellen Wund-Krank- 
heiten," Virchow's Arckiv, B. 81, p. 408), from a review of this 
subject, and a number of original observations, came to the 
conclusion that certain micrococci produced some chemical 
poison which occasioned erysipelas. 

The distinction, moreover, between erysipelas and phleg- 
monous processes was formerly not accurately made, and Till- 
manns even believed that the germs of erysipelas could produce 
septic diseases. 

To complicate this subject still more, Bonome and Bordini 
{Cenimlblait f. Chinirgie, No. 7, 1887) claim that they have 
found the staphylococcus in two cases of erysipelas. The 
authors assert that in the fluid removed from the bulht of a case 
of facial erysipelas they found the staphylococcus pyogenes 
aureus and no streptococci. Culture experiments were made, 
and the product was a luxuriant growth of the yellow coccus. 
Inoculations in rabbits yielded positive results with recovery. 

The second case was one of phlegmonous erysipelas of the 
face, from which they cultivated the staphylococcus pyogenes 
citreus. Inoculations with this culture were again followed by 
positive results. From these observations the authors conclude 
that other microorganisms than the streptococcus of Fehleisen 
can produce erysipelas. At a recent meeting of the Academy 
of Medicine in Paris, Doyen read a paper on the relations exist- 
ing between erysipelas and puerperal fever. By means of 
clinical observations and experimental inoculations the author 
claimed to have demonstrated that the puerperal streptococcus, 
which is the microiJrganism characteristic of that affection, 
almost always produces erysipelas and a small abscess in the 
rabbit. In women, it often produces erysipelas, phlegmonous 
inflammation, or purulent pleuritis. The streptococcus of ery- 
sipelas produces the disease in rabbits almost invariably, and 
sometimes phlegmons or peritonitis in man. The streptococcus 
of pus sometimes produces erysipelas in the rabbit. These 
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three streptococci are similar in cultures and appear to be one 
and the same whose manifestations may vary. 

Kahlden (Centralblatt f, Bacteriologie und Parasiten-kunde, B. 
I, p. 22), after a careful study of the recent literature on erysipe- 
las and the difference in opinion on the pathogenic properties 
of the streptococcus erysipelatosus, remarks that the subtility 
in the differences between the morphology and the cultures of 
the microbe of erysipelas and the streptococcus of suppuration 
are undoubtedly the reason why no uniformity of opinion exists 
in regard to their specific pathogenic effects, especially as to the 
possibility of Fehleisen's streptococcus producing suppuration. 
To this I might add that not every superficial diffuse inflamma- 
tion of the skin is erysipelas, and not every abscess occurring 
during, or soon after, an attack of erysipelas should be consid- 
ered as a product of this disease. The surgeon will do well to 
hold to the teachings of Fehleisen, until more convincing proof 
shall have been furnished of the identity of the streptococcus of 
erysipelas and the streptococcus of suppuration. 



XIII. Erysipeloid. 

A new form of infective dermatitis, which in many respects 
resembles erysipelas, has been recently described by Rosenbach 
('* LJeber das Erysipeloid," ArcJiiv f, klin, Chimrgie, B. xxxvi. 
Heft 2) under the name of erysipeloid. It attacks usually 
the fingers and exposed portion of the hand, and is most fre- 
quently met with in persons who handle game or dead animals, 
as cooks, butchers, fish-dealers, and tanners. The affection 
starts from some minute abrasion of the skin, as a bluish-red 
infiltration which slowly advances in a peripheral direction. 
The inflamed parts are the seat of a burning, smarting sensation. 
While the skin at the point of infection returns to its natural 
condition and color, the zone of infiltration becomes larger as it 
continues to spread until the disease appears to exhaust itself in 
the course of from one to three weeks. The infectious material 
is contained in decomposing animal substances. The infection 
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may take place in any abraded part of the body which comes in 
contact with material containing the virus. The general health 
is not affected and the temperature remains normal. The dis- 
ease travels very slowly, so that if infection takes place in the 
tip of a finger, it reaches the metacarpus in about eight days, 
and during the next eight days it spreads over the back of the 
hand, from where an adjacent finger may become infected, the 
extension then taking a direction opposite to the lymph current. 
Repeated experiments to obtain a culture failed, until in Novem- 
ber, iSS.'i. the author succeeded in cultivating it upon gelatine 
from a case in which the disease could be traced to infection from 
old cheese. The author injected a pure culture under the skin 
of his own arm at three different points. After forty-eight hours 
he experienced a smarting, burning sensation at the points of 
injection, at the same time a circumscribed redness appeared 
around each puncture, which soon became confluent. On the 
fifth day each puncture was surrounded by a zone of inflamma- 
tion the size of a silver dollar, somewhat elevated above the 
niveau of the surrounding skin. While the centre of this red 
patch became pale the zone of inflammation continued to enlarge. 
In the inflamed area the capillary vessels could be seen enlarged, 
presenting in the zone an arterial hue with a slight tinge of 
brown, while inside of the zone the color was a livid brown. 
In the skin which returned to its normal pale color, slight sug- 
gillations appeared as though some of the red blood-corpuscles 
in the tissues had been destroyed during the progress of the 
disease. The disease appeared to have completely subsided on 
the eighth day, when the same smarting sensations returned, 
and a new zone appeared around the old one. On the tenth 
day the area measured in its transverse diameter twenty-four 
centimetres, and in the parallel direction of the arm eighteen 
centimetres. After this the affection disappeared permanently. 
During all this time the general health remained unimpaired, 
and the temperature varied from 36.8° to 37.2° C. (98.2° to 
99° F.). A microscopical examination of the pure culture showed 
that it was composed of swarms and heaps of irregular, round 
and elongated bodies larger than the staphylococci. The 
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author first believed that these bodies were cocci, but later he 
saw a network of intertwining threads and decided that they 
were thread-forming microbes. In old cultures, the threads 
were very abundant and arranged in every possible way and 
direction. These threads looked as though branches were given 
off, but on closer examination it could be seen that no organic 
connection existed between them. Terminal spores at the tips 
of the threads were numerous and could not be stained. Neither 
the microbe nor the threads manifested motile power in the 
culture, or when suspended in water. A gelatine culture be- 
came visible on the fourth day as a delicate cloud which in- 
creased in size very slowly at a temperature of 20° C. (68° F.). 
The older cultures change into a brownish-gray color, and then 
resemble the culture of the bacilli of mice septicaemia. In cul- 
tures four months old the growth was not entirely suspended. 

The author, as yet, has not given a name to this microbe, 
but believes that it belongs to the ** cladothrix " variety of 
microorganisms. He wished to ascertain the action of this 
microbe on lupus, but in several cases in which it was tried the 
inoculations failed. 

XIV. Noma. 

The most violent of the local effects of bacteria are seen in 
various affections which terminate in gangrene, such as traumatic 
gangrene and noma. Here, it is not a case of death of the 
tissues as the result of violent inflammation, so much as a 
direct killing of them by the ptomaines of the bacteria. In 
acute progressive gangrene, bacilli have been found which are 
apparently the cause of the disease. In noma, long bacilli are 
present, which Lingard has demonstrated to be the cause of the 
disease. In gangrenous stomatitis in the calf, which affects this 
animal at particular seasons, he has found bacilli which are very 
similar in appearance to those present in noma in man. On 
cultivation they present characters which render them easily 
distinguishable from other bacteria, and on inoculation of 
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tH^se organisms into the calf a gangrenous stomatitis is again 
produced. 

lEanke's (" Etiology and Pathological Anatomy of Gangrene 
resulting from Noma," Archives of Pediatrics, April, 1888) inves- 
tig-ations on noma led to the following conclusions : Different 
forrns of gangrene resulting from noma can unquestionably 
oocur spontaneously in children who l}ave a tendency to disease 
of* this character — that is, without contact with other cases of 
noma. The frequent occurrence of cases of noma in public 
j'^stitutions, and the apparent preference of the disease for local- 

• 

ization upon the mucous membrane of the different openings of 

th e body, suggest that the origin of it may be referred to the 

penetration from without of microorganisms. In the zone of 

tissiie contiguous to that which has undergone necrosis from 

'^^^rria may be found cocci which have almost the characteristics 

^^ 3. pure culture. At the periphery of the necrobiotic zone 

^^'^ioh has been invaded by cocci the connective tissue is found 

to b^ in an active state of nuclear proliferation. The entire con- 

^*^*on is suggestive of the tissue necrosis in field mice, which is 

^^.used by a chain coccus, and has been described by Koch. Up 

^ the present time the specific nature of the cocci which are 

^^nd in noma has not been shown. In the tissues which limit 

^^ necrotic areas are found peculiar degenerative processes in 

^^ nuclei which in some cases suggest karyokinesis. These 

^^-riges in the nuclei appear to belong to necrosis in general. 

XV. Tetanus. 

I~IiSTORY. — The infectious nature of tetanus was well known 

^^ established before the discovery of the bacillus tetani. In 

, ^59 Betoli related the case of a bull that died of tetanus after 

^^tration. Several slaves ate some of the flesh of the dead 

^^imal and of these, three were in a few days seized with tetanus, 

^^o of them dying. He adds further that in Brazil, where this 

Occurred, the flesh of animals dead of tetanus is generally 

^'^garded as capable of transmitting the disease. In 1870 Anger 

^^ported a case in which a horse had spontaneous tetanus, after 
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which three puppies which had been in the same stable were 
also affected. Kelly in 1873 had three cases in the same week, 
all arising in a civil hospital, and a few days later there was a 
fourth case in a neighboring hospital. 

Larger in 1853 saw a woman who had a fall while cleaning a 
farm-yard, causing a slight wound of the elbow. Four weeks later, 
she was seized with tetanus, and on invesli'gation it was found 
that a horse affected with that disease had been in a stable 
opening into the yard where she fell. He also mentions that 
in a small village where tetanus was previously unknown, five 
cases appeared in eighteen months under quite different climatic 
conditions. Of thrse, one had been taken to a hospital, after 
which two others in the same ward became affected. 

Although the infectious nature of tetanus was suspected for a 
long time, it is only quite recently that the real microbic cause 
was discovered almost simultaneously by Nicolaierand Rosen- 
bach. Ni.colaier showed the exogenous origin of thedi.'^ease by 
finding a bacillus in earth which produced tetanus in animals by 
inoculation. Rosenbach found a similar bacillus in the pus of a 
patient suffering from traumatic tetanus. The identity of the 
bacillus of tetanus with Nicolaier's bacillus of earth tetanus was 
demonstrated in Koch's laboratory April 10, 1887. 

Description of the Bacillus Tetam. — Rosenbach describes 
the bacillus as an anaerobic microikganism which presents a 
bristly appearance, with a spore at one of its extremities which 
gives it the resemblance to a pin, or drumstick. The bacillus 
has been found in different kinds of soil and in street dust. In 
man, it has been found in tetanic patients in the wound secre- 
tions, in the nerves leading from the seat of infection, and in the 
spinal cord. 

Cultivation Expekime.nts — Rosenbach found it impossible 
to obtain a pure cultivation ; although he resorted to fractional 
cultivation, it was found that the last culture was still contam- 
inated by one or more additional microbes. Fliigge claimed to 
have obtained a pure culture by heating for five minutes the 
mixed culture to 100° C. (212° F.), but after this procedure the 
bacillus was incapable of further propagation. After many trials 



it was found that sterilized solid blood-serum was the best soil 
for the propagation of the bacillus outside of the body. Both 
I Kicolaier and Rosenbach observed the anaerobic nature of the 
I bacillus, as it was found impossible to obtain a culture on the 
surface of the nutrient media, or anywhere else where oxygen 
cculd not be excluded. The culture appeared slowly as a deli- 
cate whitish-gray film in the track of the needle puncture below 
the surface of the culture substance. By a long series of culti- 
vations. Rosenbach finally succeeded in eliminating all other 
mi-robes with the exception of a bacillus of putrefaction. The 
grt-wth of the bacillus takes place most readily at an equable 
ten perature of 37° C. (98.6° F,), and becomes first visible about 
the third day in the depth of the culture media. 

Inoculation Experiments. — Nicolaier ("Ueber infectiiisen 

Tetanus," Deutsche med. Wochenschrift, 1884, No, 52} produced 

tetanus in rabbits and mice experimentally by inoculations 

with different kinds of earth. Out of 140 experiments, in 69 a 

disease was produced which very closely resembled tetanus in 

man. In the pus at the point of inoculation bacilli and micro- 

I Cocci were constantly found. Among the bacilli one form was 

Mn variably present ; this bacillus resembled in appearance and 

fCulturethe bacillus of septiciemia in mice, but was more slender. 

iThis bacillus was found in isolated places in the connective 

(tissue, but could not be found in the muscles, nerves, and blood. 

If the earth was sterilized by exposure to high temperature for 

&n hour the inoculations, without exception, proved harmless, 

allowing conclusively that the contagium of tetanus had been 

■"endered inert. Inoculations with pus taken from tetanic ani- 

'^lals were mostly successful. Inoculations with mixed cultures 

Jgrown in solidified blood-serum yielded positive results. 

( Rosenbach (" Zur Aetiologie des Wundstarrkrampfs beim 

^Nflenschen," Langenbeck'.s Archiv. B. xxxiv. p. 306) made his 

xperiments with a mixed cultivation grown from the pus taken 

rom the line of demarcation of a case of frost gangrene in a 

tiatient who had died of tetanus. The inoculations proved suc- 

icssful, Carle and Rattone (Ghrnale della R. Academia di Med. 

'I fii Torino, 1884, No. 3) succeeded in producing tetanus in rabbits 
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by inoculation with pus from a suppurating acne in a tetanic 
patient in whom the infection was traced to this source. 

Bonome ("Ueber die Aetiologie des Tetanus," Deutsche med. 
Wochcnschrift, 1887, No. 15) reports the case nf a man sufTering 
from paraplegia, the result of disease of the spine in the dorsal 
region, complicated by an extensive sacral decubitus, the seat of 
phlegmonous purulent inflammation, who was suddenly attacked 
by tetanus, which proved fatal in two days. One hour after 
death a small portion of the infiltrated tissue around the gangre- 
nous part was removed, and after reducing it to a fine pulp by 
trituration, he injected it under the skin of a rabbit. Twenty- 
two hours after the inoculation the animal died with well-marked 
symptoms of tetanus. The products of inflammation from the 
point of injection thrown into the subcutaneous tissue of other 
animals produced the disease, while intravenous injections 
proved harmless. The gravity of symptoms following subcu- 
taneous injections was commensurate with the quantity of fluid 
injected. Guinea-pigs proved less susceptible to infection than 
rabbits. In the pus taken from the dead tissue he found, besides 
the usual pus microbes, a bacillus which resembled in every 
respect the one described by Nicolaier and Rosenbach. Hoch- 
i\Ti%e.x {Cmlralblatt f. Bacttriologie ti. Parasitenkunde , B. ii. Nos. 
6, 7) made his observations on a case of tetanus which proved 
fatal on the fifth day. The day before the patient died blood 
was abstracted from a vein under strict antiseptic precautions for 
microscopical and bacteriological study. No microorganisms 
could be found in it. With the greatest care sterilized solid 
blood-serum was inoculated with the blood, making with the 
needle both superficial tracks and deep punctures. The nutrient 
medium was kept at a temperature of 37° C. (98.6° F.). On the 
third day, a white cloudy streak marked the direction of the deep 
punctures, while the superfi.cial plant remained sterile. On the 
third day a portion of the culture was removed and stained with 
aniline gentian, and submitted to microscopical examination. 
Delicate bacilli measuring from 0.8 to 1.2 micro-millimetres in 
length, composed the culture. The detection of the bacillus was 
quite difficult, and its growth very slow. On the sixth day the 
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serum around the punctures had become more cloudy, and the 
microscope showed that the bacilli were present in greater abund- 
ance. From this time on, the cultivation ceased to increase, and 
thesurfaceofthenutricnt medium still remained sterile. From the 
original culture five other tubes were inoculated, but in only one 
of them could a slight cultivation be detected on the fourth day. 
A large rabbit was infected by injecting blood obtained from the 
patient during life. The blood was intimately mixed with 
sterilized water, and a syringeful of this mixture was injected 
under the skin In the iliac region, and half this quantity under 
the skin of the left thigh. The next day the animal appeared 
quite ill. and was unable to use the left hind leg, which was 
dragged along in walking. At this time great nervous excita- 
bility was observed, the exaggerated reflex symptoms being 
especially well marked in the posterior extremities which, on 
the slightest touch, were thrown into clonic spasms. On the 
following day the animal was found dead. A few hours before 
death well-marked symptoms of tetanus developed. No posi- 
tive results were revealed at the post-mortem e.-iamination. In- 
jections of blood from this animal produced no results in other 
rabbits, and cultivation experiments were equally fruitless, A 
syringeful of inspissated blood of the patient, kept for three 
weeks, thrown under the skin of a white mouse, was followed 
by a fatal attack of tetanus, while a second animal inoculated in 
a similar manner with one-half of this quantity remained per- 
fectly well. Fliigge had before observed that by injecting 
blood from animals rendered tetanic by inoculation, it was neces- 
sary to use a large quantity in order to reproduce the disease in 
other animals, and even by doing so the result was not always 
satisfactory. It appears from the experience of these authors 
that the blood of tetanic patients possesses greater toxic proper- 
ties than the blood of animals suffering from the same disease. 
Hochsinger also made experiments with the cultivation. Eleven 
days after establishing the primary cultivation he injected a 
syringeful of the liquefied turbid nutrient material into the sub- 
cutaneous tissue of the thigh of a medium-sized rabbit. The next 
day the reflexes were increased, respiration more rapid, and the 
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animal appeared otherwise quite sick. On the third day the 
posterior extremities were stiff, the animal dragging them in 
walking. Reflex irritability enormously exaggerated. On the 
fifth day the animal died. In anotheresperiment he injected the 
primary culture, seventeen days old, into the left thigh of a 
rabbit. On the fourth day the left hind leg was stiff, at the same 
time the reflexes were intensified. On the following day both 
hind legs were stiff, and the animal dragged itself along with 
difficulty on the front legs. On the sixth day the animal ap- 
peared more sick, and two days later died with well-marked 
symptoms of tetanus. The liquefied nutrient serum in the glass 
tube, containing the only secondary culture, hypodermatically 
injected in another rabbit, produced tetanus. 

These experiments appear to prove conclusively that the 
patient's blood contained the essential microbe of tetanus. The 
bacillus found in the patient and in the affected animals, corre- 
sponded in every respect with the bacillus described by Rosen- 
bach. In rabbits, Flugge estimated the stage of incubation at 
from three to five days, and the duration of the illness from the 
time that the first symptoms were noticed to the fatal termina- 
tion, from five to seven days. 

Beumer (" Ueber die Aetiologische Bedeutung der Tetanus- 
bacillen," BcH. klin. Wochcmclirift, 18S7, No. 31) gives an accu- 
rate and able description of his studies in two cases of tetanus. 
The first case occurred in a mechanic, who injured himself under 
the nail of the right middle finger with a splinter of wood. 
Eight days after the injury, the patient having had but slight 
pain in the finger, pains appeared in the neck and muscles of the 
back. The next morning spasms of the muscles of the chest, 
abdomen, and jaw developed. These attacks occurred at inter- 
vals of an hour and a half. Four days later the lower extremi- 
ties were affected, also the upper, but in a less degree. The 
right middle finger was slightly swollen. An incision was made, 
and the foreign body removed, which was followed by the escape 
of a drop of pus ; death on the fourth day. The second case 
was a boy six and a half years old, who was brought into the 
clinic with weil-marked symptoms of tetanus, and who lived only 
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ja. £5=w hours after his admission. The author obtained some of 

t:V» ^ dust and splinters of wood from the place where the me- 

~l-» ZM.aic had injured himself, and inserted small particles under 

tln.^ skin of mice and rabbits. In all experiments the animals 

:: xe attacked with tetanus in from two to three days after 

i n *z» culation, and died during the third or fourth. The spasmodic 

c;o ntractions were always noticed first in the muscles nearest the 

point of inoculation, A portion of the sole of the foot was 

t^-lccn from the boy, and small fragments of it inserted into the 

subcutaneous tissue of six mice. In all of these, symptoms of 

tetanus appeared after two days, developing gradually into 

general convulsions and death. The same results were obtained 

in mice and rabbits by inoculations of particles of dust taken 

from the spot where the boy sustained the injury. The bacillus 

of tetanus was found in the wound of the second patient. Eeumer 

's firmly convinced that a direct relationship exists between the 

t»acillus described by Nicolaier and Rosenbach and the cause of 

tetanus. 

At a recent meeting of the Imperial Royal Society of Phy- 
sicians of Vienna {British Medical Journal, July 25, 1888) Eisels- 
''crg gave an account of a case of tetanus in Billroth's clinic : A 
wornan, aged forty, drove a splinter of wood into the palm of 
"^r hand whilst scrubbing the floor. A fragment of the splinter 
*3^ extracted by her husband. During the course of the next 
'"celc an abscess formed in the hand ; this was opened by the 
attending physician. On the twelfth day after the injury, the 
"'orvsan was admitted into Billroth's clinic with typical symptoms 
''* ^- severe attack of tetanus, which lasted four weeks. She after- 
"'^^<J recovered to a great extent, and was discharged at her 
"^^^■^ request. At that time she still presented slight contractions 
°* tlie affected limb. Two months later a suppurating fistula 
'ormed, and a small splinter of wood came away in the discharge, 
*■ n ^ wound then completely healed, and the patient made a per- 
*^t recovery. Eiselsberg used the extracted piece of wood for 
*^ing cultures. Two rabbits were inoculated with the culture 
*"4s obtained, one of which succumbed to tetanus on the sixth 
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V after inoculation, while the second one, which was inocu- 
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lated at a later date, showed marked symptoms of tetanus, such 
as increased irritability, trismus, pleurostliotonus, etc. 

Giordano {" Contributo all* Eziologia del Tetano," Giom. ddla 
Acad, di Med. di Torino, 1887, Nos. 3, 4) performed his experi- 
mental work on the following cases of tetanus in the laboratory 
of Perroneito. The patient was a man forty years old, who fell 
from a hayloft upon the frozen ground, and was brought to the 
hospital twenty hours later with a complicated fracture of the 
forearm. The wound, which was covered with dirt, was enlarged, 
drained, and partly closed ; on the fourth day trismus, and on the 
seventh day death from well-marked tetanus. Immediately after 
death, blood was taken from the wound of the median nerve, and 
fragments of a thrombus from a vein of the affected limb were 
also removed and preserved in sterilized beef-tea. A piece of 
necrotic tissue from the wound contained microbes, but not the 
bacillus described by Nicolaier. Inoculations with blood and 
fragments of interna! organs failed to produce tetanus. Inocu- 
lations with pus from the wound and fragments of thrombus, 
caused tetanus in rabbits and guinea-pigs. Small fragments of 
straw taken from the place where the patient fell inserted under 
the skin of a rabbit produced tetanus in three days. The pus, 
among other microbes, contained few of the characteristic bacilli. 
Injections of pus taken from the tetanic animal produced tetanus 
in other rabbits. Inoculations with tissue from the medulla ob- 
longata did not cause the disease. Successful inoculations were 
made from the second and third rabbits. Injections of dust 
taken from the place where the patient was injured suspended 
in water caused no symptoms, but a culture from it, six days 
old, contained the bacilli, and when injected subcutaneously 
produced the disease. From the absence of the bacilli in the 
internal organs, he concluded that this microbe does not per- 
meate the whole body, and that the disease owes its origin to 
absorption of to.xic agents from the wound, 

Ohlmiiller and Goldschniidt ("Ueber einen Bakterienbefund 
bei Menschlichem Tetanus," Centralbtatt f. die ges. Medicin, 1887, 
No. 31) made a thorough bacteriological examination of a case of 
tetanus following complicated fracture of the right thumb. The 




disease appeared the day following the injury and resulted in 
death after not more than seventeen hours. Soon after death in- 
oculation experiments were made with blood taken from the 
heart and spleen and pus from the seat of fracture, according to 
directions given by Bumm. The cultivations were made in 
solid blood-serum and kept at a temperature of 38° C. (100.7° 
F,). The tubes containing blood from the heart and spleen 
remained sterile, but the nutrient media infected with pus showed 
signs of growth by liquefaction of the solid serum. The bacilli 
which were detected resembled those of mouse septicrcmia, 
only somewhat larger in size. In addition to the.se microbes 
streptococci and a thicker bacillus were found. Twenty-four 
hours later liquefaction had increased, but the streptococci 
had diminished in number. The characteristic bacilli were 
pin-rods with globular ends, and club-shaped rods with color- 
less terminal spores. On the third day the serum had under- 
gone more advanced liquefaction and at the same time a 
fetid odor was noticed. A slide compared with one prepared 
by Nicolaier showed the identity of the two microbes. In 
order to prove still further their identity two mice were inocu- 
lated with the mixed cultivation. Twelve hours after infection 
tetanus had made its appearance, followed by death in .seven- 
teen hours. It should be remarked that the spasms com- 
menced in the tail, exended to the posterior extremities, and then 
gradually forward. From these animals blood-serum was taken 
with which other mice were infected. Again tetanus was pro- 
duced and successful cultivations were made. Successive cul- 
tivations appeared to diminish the intensity of the virus. Of 
two mice of equal size and age, one, which received one portion, 
died of tetanus on the ninth day, while the other, which received 
a dose three times as large, died on the third day. Cultivations 
on agar-agar always remained sterile. Cultivations in sterilized 
coagulated albumen from chicken's and goose-eggs showed that 
the bacilli retained their properties for about a week, but later 
they were displaced by other organisms. An attempt was made 
to destroy the other microorganisms by heating the mixed cul- 
tivation to ioo''C.(2i2° F,) for five minutes. The result was satis- 
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factory, inasmuch as inoculations produced positive results in 
mice and blood-serum. Inoculations of these cultures into a ten 
per cent peptone gelatine medium caused rapid liquefaction, and 
the microscope showed thicker rods with long processes. In 
some cultures, bacilli of tetanus were found as late as the ninth day. 
Inoculation with the last cultures had no effect. He ascertained 
also that inoculations with earth had so often failed because not 
enougii material was used. He made additional experiments 
using a much larger quantity. The first experiment, in which 
a portion of earth half the size of a pea was inserted under the 
skin on the back, was successful. After twelve hours the mouse 
sickened, in twenty-four hours presented typical evidences of 
tetanus, and died soon afterward. In the pus at the seat of in- 
oculation cocci and bacilli of tetanus were found in abundance 
and inoculation with the product of inflammation produced 
tetanus as surely as pus taken from wounds of tetanic patients. 
The same earth exposed for half an hour to an hour to the action 
of steam was rendered sterile and inoculations with it proved 
harmless. 

Of the greatest scientific and practical interest are the obser- 
vations made by Bonome ("Ueber die Aetiologie des Tetanus." 
Fortsehritte der Medicin, 1887, No. 21) in reference to the causa- 
tion of tetanus by infection with earth containing the bacillus 
discovered by Nicolaier, He had an opportunity to observe 
a number of cases of tetanus after the recent earthquake at 
Bajardo. Of the seventy persons injured in the ruins of the 
church, seven were attacked by tetanus. From bacteriological 
investigations in connection with these cases, he came to the 
same conclusions in regard to the cause of the disease as Nico- 
laier, Rosenbach, Fliigge, and Beumer before him. He like- 
wise was unable to obtain a pure cultivation by successive 
generations, as even the last growth was always contaminated by 
a bacillus of putrefaction. Of particular importance is the 
observation made by him that the secretions from the wounds 
and the exudation from tlie part the seat of tetanic convulsions 
when dried and preserved between two sterilized watch-glasses 
retained their virulent properties for at least four months. All 



animals inoculated with dust from the debris in the interior of 
the church were attacked with tetanus. Control experiments 
with dust from the ruins at Diano-Marina never proved success- 
ful. Of the many persons injured during the earthquake at this 
place, not one was attacked by tetanus. 

Beumer ("Zur Aetiologie des Trismus sive Tetanus neona- 
torum," Zeilschrift Jur Hygiene, B. ill. p. 242) found Nicolaier's 
bacillus in a case of tetanus neonatorum. He made numerous 
efforts to obtain a pure culture by successive cultivations, but 
failed, as others had before him. He found the growth contami- 
nated by cocci and a smaller bacillus. He also made numerous 
inoculation experiments with different kinds of earth. Of ten 
experiments with soil taken from the ocean beach, tetanus 
followed in only two. On the other hand, of ten inoculations 
with garden earth and street dust, all proved successful but 
one. The same question has been raised in connection with the 
pathogenic action of the bacillus of tetanus as with the pus 
microbes, Is the disease of which it is the specific cause due to 
the presence of the microbe, or its products in the organism (the 
ptomaines)? Brieger, by his indefatigable labors, has demon- 
strated beyond all doubt that 

The Ptomaines of the Bacillus Tetani cause Tetanic Convulsions. 

Brieger ("Zur Kenntniss der Aetiologie des Wundstarr- 
krampfes nebst Bemerkungen fiber das Cholera- roth," Deutsche 
med. Wochensckri/t, 1S87, p, 303) has succeeded in isolating four 
toxic substances from mixed cultivations of tetanus bacilli in 
sterilized meat emulsions. The first, tetanin, in doses of a few 
milligrammes administered subcutaneously in mice produced 
the characteristic symptoms of tetanus. The second, tetatoxin, 
causes first, tremors, later, paralysis and convulsions. The third, 
muriate of toxin, has not been designated by a special name by 
Brieger; it produces also well-marked symptoms of tetanus, but 
besides excites the salivary and lachrymal glands to increased 
functional activity. The last, spasmotoxin, produces severe 
clonic and tonic spasms which prostrate the animal at once. 
Besides meat emulsion, the contused brain substance from horses 
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and cattle was used, also cow's milk mixed with carbonate of 
lime. It seemed that the culture substance determined to a cer- 
tain extent the kind of toxin which was produced; thus in cul- 
tures in brain substance besides tetanin, tetano-toxin was found 
in greatest quantitj-; old cultures, in which the tetanus bacilli 
were dead, produced none of these toxic agents. 

The same author ("Ueb&r des Vorkommen von Tetanin bei 
einem an Wundstarrkranipf erkrankten Individuum," Btrl. klin. 
Wochenschrift, h'prW 23. l88S)hasvery recently been successful io 
isolating tetanin from the amputated arm of a patient the subject 
of tetanus. Tetanus had developed a few days after a severe 
crushing injury of the hand and forearm. The first symptoms 
manifested themselves in the morning, and at tsvelve o'clock 
(noon) the operation was performed; at five o'clock, on the 
same day, the patient expired suddenly during one of the tetanic 
convulsions. The bacilli of tetanus were found in the serum 
taken from the cedematous portion of the forearm in connection 
with other bacilli of different length, staphylococci and strepto- 
cocci. Serum containing these microbes when injected under 
the skin of mice, guinea-pigs, and rabbits invariably produced 
tetanus ; on the other hand, a dog treated in the same manner, 
as well as after injections of tetanin, remained well. A horse 
inoculated with a culture of bacilli in meat emulsion showed no 
symptoms of tetanus, but an abscess formed at the point of inoc- 
ulation. The infiltrated tissues of the amputated forearm planted 
on sterilized meat emulsions, solid blood-serum, and emulsion 
made of the flesh of fish, yielded, besides ammonia, only tetanin ; 
no trace of tetano-toxin, spasmo-toxin. nor the unnamed toxin 
which could be obtained from Rosenbach's bacillus. A mod- 
erate dose of tetanin injected into the subcutaneous tissue of a 
horse produced muscular contractions which lasted for a con- 
siderable length of time, but the characteristic symptoms of 
tetanus, as it is seen in horses, did not appear. 

The clinical and experimental researches quoted above dem- 
onstrate that the same bacillus is found in the wound secretions. 
the tissues, and, in some instances, in the blood of tetanic 
patients, and that tetanus in animals can be produced by injec- 
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tion of wound secretions of tetanic patients, or by using culti- 
vations — facts which have established the raicrobic nature of the 
disease. The stage of incubation, both in man and animals, 
appears to be extremely variable ; in some instances lasting only 
twenty-four hours, while in others weeks may elapse between 
the time of inoculation and the first manifestations of the disease. 
This may depend on one of three things: i. The number of 
bacilli introduced may be so small that a much longer time is 
necessary before active symptoms are produced than if a larger 
quantity had been introduced, as Watson Cheyne has shown that 
in animals the injection of a limiled number of the bacilli of 
tetanus produced no symptoms. 2. The location of the infection- 
atrium and anatomical characteristics of the tissues surrounding it 
may influence the time which is necessary to develop the disease. 
3. Brieger's investigations have shown that tetanic convulsions 
in animals are produced by injections of tetanin, one of the 
toxic ptomaines derived from cultivations of the bacilhis of 
tetanus, and it is more than probable that the active symptoms 
of tetanus in man are due not to the presence in the tissues of 
the bacillus, but to the toxic action of the ptomaines on the 
spinal cord, so that the length of the stage of incubation is 
further modified by the capacity of the infected tissues to yield 
the different ptomaines. 4. The degree of virulence of the 
bacillus of tetanus must certainly play an important part not 
only in determining the length of the incubation stage, but also 
the intensity of symptoms. There can be no doubt that both 
the acute and chronic forms of tetanus are caused by the same 
microbe, and that the clinical difference depends upon the degree 
of virulence of the primary cause. Whether cultivations from 
chronic cases of tetanus can produce an acute and rapidly fatal 
attack in animals remains to be determined. In this direction I 
have recently made an observation which, if not convincing, is, at 
least, very suggestive. A boy, fifteen years of age, previously in 
good health, was attacked with acute osteomyelitis in the lower 
extremity of the femur. The surgeon in attendance trephined the 
bone over the outer and lower aspect during the first few days and 
before an abscess had formed in the soft parts. A few days after 



the operation trismus set in, followed by typical chronic tetanus. 
Six weeks later, the patient entered the Milwaukee Hospital, 
and was placed under my charge. At this time the patient had 
become emaciated to a skeleton. Trismus and opisthotonus 
were well marked, and the lower extremities were rigid and 
fixed in the extended position. The slightest touch, or a draught 
of air in the room, would bring on intense convulsive attacks 
lasting for several minutes, attended by excruciating pain. Pro- 
fuse fetid discharge at the site of operation; pulse 140. tempera- 
ure from 99° to 101° (37-3° to 1^-3° C). Believing tliat primary 
infection had taken place through the operation wound, and that 
osteomyelitic products served the purpose of a nutrient medium 
for the bacillus tetani, I determined to operate in spite of the grave 
symptoms. As the spinal cord at this stage of the disease was 
necessarily the seat of intense congestion, I resorted to chloro- 
form as an anjesthetic instead of ether. The usual operation for 
necrosis of the lower end of the femur was performed, and a 
large triangular sequestrum removed from the lower and poste- 
rior aspect of the bone. The involucrum was imperfect and its 
inner side lined with a thick layer of flabby granulations. Gela- 
tine tubes were inoculated with blood, pus, and granulation tissue. 
The blood cultivations remained sterile, while the two remaining 
tubes showed a copious growth of staphylococcus pyogenes 
albus which rapidly liquefied the gelatine. A portion of the 
granulation tissue was disinfected with a weak solution of car- 
bolic acid, dried between layers of gauze, and inserted under the 
skin of a rabbit. No suppuration followed, and the animal 
remained perfectly well for six weeks, when both posterior 
extremities became rigid so that it could only move from place 
to place by dragging the hind legs. The next day tetanic con- 
vulsions affecting the muscles of the spine and all the limbs 
appeared, and on the fourth day death supervened. The inter- 
esting features in this case are that the patient recovered from 
the tetanus after a long illness, extending over three months; 
that marked improvement followed the operation, which had for 
its object thorough disinfection of the infection-atrium ; and that 
the inoculation of granulation tissue in the rabbit was followed 
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by an acute attack of tetanus six weeks after infection. In the 
experiments related above the animals were inoculated with 
cultivations, or with wound secretions from tetanic patients; the 
stage of incubation rarely extended over two to three days, and 
often only eighteen to twenty-four hours, and the disease pro- 
duced death in from twelve hours to three days. 

XVI. Tuberculoses. 

Of all the microbic diseases, tuberculosis is of the greatest 
interest and importance to the surgeon. Of the greatest interest 
because the tubercular lesions which come under his care are 
more clearly understood from a scientific standpoint than most 
of the other surgical diseases, and of the greatest importance on 
account of their great frequency. That large class of diseases 
which were grouped under that indefinite and vague term, 
scrofula, in the text-books of but a few years ago, have been 
shown by recent research to be identical with tuberculosis 
etiologically, clinically, and anatomically. It is the object of 
this part of the paper to give a brief description from a bacterio- 
logical and clinical standpoint of such localized tubercular 
lesions which by general consent are regarded as surgical 
affections and requiring surgical treatment. 

History. — The results obtained from the crude inoculation 
experiments, which were made by Villemin, pointed strongly 
toward the infectiousness of tuberculosis, and since that time 
diligent search was made to discover and isolate a specific 
microorganism which should be characteristic of this disease. 
Theories were advanced, microbes were found and described 
which were supposed to bear a direct etiological relationship to 
tuberculosis, but nothing definite was known on the subject 
until Robert Koch (" Die Aetiologie der Tuberkulose," Berl. klin. 
Wochenschrift., 1882, No, 15), in iSSz, announced to the pro- 
fession his great discovery. He had found and demonstrated the 
true cause of tuberculosis, the bacillus of tuberculosis, and in his 
first publication brought such convincing proof of the correctness 
of his claim, that, with few exceptions, it brought conviction even 
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to the most sceptical. He had not only found the bacillus, but 
showed that it was constantly present in all tubercular lesions. 
He had isolated and cultivated the bacillus from tubercular tissue ; 
and, finally, he had furnished the crucial test — had produced 
artificial tuberculosis in animals by inoculation which was 
identical with tuberculosis in man. A number of pathologists, 
who inoculated animals with non-tubercular material, claimed 
that they had produced pathological conditions analogous to 
those found in animals which had been infected with the virus 
of tuberculosis. Further experimentation soon showed that 
these were instances of pseudo-tuberculosis; that while the gross 
appearances of the lesions resembled true tuberculosis, inocula- 
tions with this material never produced tuberculosis, while 
inoculations with tubercular material could be done through a 
series of animals without impairing the potency of the virus, 
or varying the constancy of the results. Koch's discovery did 
not lead to such energetic search for the bacillus of tuberculosis 
among surgeons as physicians, because, as Konig asserts, the 
symptoms and signs of the tubercular affections coming under 
the observation of surgeons are so characteristic, that for prac- 
tical purposes a correct diagnosis could be made in the majority 
of cases without a knowledge of their microbic nature and the 
improved methods for making a positive diagnosis derived 
therefrom. Koch, himself, in the publication above referred to, 
demonstrated the presence of the bacillus in lupus, scrofulous 
glands, tubercular joints, etc. He called attention to the fact 
that in these affections the bacillus can be constantly found in 
giant cells and between the epithelioid cells, while it is more 
difficult to find it in cheesy products, unless caseation has taken 
place quite rapidly. 

Weichselbaum (*'Tuberkelbacillen im Blut.," etc., Wiener med, 
Wochenschrift, 1884, Nos. 12, 13), Meisels, and Lustig found 
tubercle bacilli in the blood in cases of acute miliary tubercu- 
losis, both during life and after death. Schuchardt and Krause 
("Ueber das Vorkommen der Tuberkelbacillen bei fungosen und 
scrofulosen Entziindungen," i^^/'/j^//nV/^ der Medicin, B. i, p. 277) 
examined forty cases of tuberculosis of bones, joints, tendon- 



TUBERCULOSIS. 159 

sheaths, and the skin in Volkmann*s klinik, and never failed in 
finding bacilli, although in some specimens careful and pro- 
longed search had to be made. They found the bacilli in 
various lesions which had formerly been regarded as scrofulous 
aflFections. 

Schlegtendal ("Ueber das Vorkommen der Tuberkelbacillen im 
Eiter," Fortschritte d. Medicin, B. i, p. 537) examined 520 speci- 
mens of pus from tuberculous suppurations and found bacilli 
present in about 75 per cent, of the cases. Mogling (Die 
Chirurgischen Tiiberkulosen, Tubingen, 1884) found the bacilli 
never absent in tubercular pus from 53 patients. 

During the last few years, surgeons have made valuable con- 
tributions to surgical literature on the subject of tuberculosis 
corroborative of the statements of Koch, which have placed 
many heretofore obscure lesions within the range of rational and 
successful surgical treatment. 

Description of the Bacillus Tuberculosis. — The bacillus 
described by Koch as the essential cause of all forms of tuber- 
cular inflammation appears in the shape of very thin rods from 
two to eight micromillimetres in length, and rounded at the 
ends. They are straight or curved, and frequently beaded, 
occur singly, in pairs, or in bundles. In the tissues they are 
found in the interior of giant cells and within and between 
epithelioid cells. The bacilli of tuberculosis are non-motile 
and consequently possess no power of locomotion and cannot 
penetrate into the tissues without assistance. Spore-formation 
occurs, even within the animal body, the spores having the 
appearance of clear vacuoles. 

Methods of Staining. — For section-staining Ehrlich's method 
is the best : 

Saturated alcoholic solution of methyl-violet or 
fuchsin . . . . . .11 parts. 

Aniline water ...... 100 ** 

Absolute alcohol . . . . . 10 ** 

Sections are left for twelve hours in this solution. Treat the 
specimen with I : 3 solution of nitric acid a few seconds. Wash 
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in alcohol {60 per cent.) for a few minutes ; after-stain with 
diluted solution of vesuvin or methylene-blue for a few minutes; 
wash again in 60 per cent, alcohol, dehydrate in absolute 
alcohol, clear with cedar oil, mount in Canada balsam. The 
examination of fluids can be done rapidly and most satisfactorily 
by Gibbes' method. 

Gibbcs' magenta solution : 

Magenia 2 parts- 

Aniline oil 3 " 

Alcohol (specific gravity 0.830) . . . 20 " 

Distilled waler 20 " 



Stain cover-glass preparations in this solution for fifteen or 
twenty minutes; wash in (1 ; 31 solution of nitric acid until the 
color is removed; rinse in distilled water. After-stain with 
mclhylene-blue, methyl-green, iodine-green, or a watery solution 
of crysoidin, five minutes; wash in distilled water until no more 
color comes away. Transfer to absolute alcohol for five minutes, 
dry, and preserve in Canada balsam. 

Cultivation Experiments. — The best culture medium is solid 
sterilized blood-scrum of the cow or sheep, with or without the 
addition of gelatine at a temperature of 5^° to 38° C. (98.6" to 
icxi.4'' F.). The bacillus grows very slowly and only between 
the temperatures of 30° and 41° C. (86° and 105.8° F.). In 
about a week or ten days, the culture appears as little whitish 
or yellowish scales and grains. The bacillus can also be culti- 
vated in a glass capsule on blood-serum, and the appearance of 
the growth studied under the microscope. The scales, or pelli- 
cles, are then seen to be made up of colonies of a perfectly 
characteristic appearance. The growth ceases after three or 
four weeks. The blood-serum is liquefied, unless putrefactive 
bacteria contaminate the culture. 

Nocard et Roux (" Sur la culture du bacille dc U Tuberculosc," 
Anna/fS dc I'lnstiMe Pas:nr, i, 1SS7, No, 1, pp. 19-29) have 
found that coagulated blood-serum is improved for the growth 
of the bacillus of tuberculosis by adding peptone, soda, and 
sugar, A fuhher addition of 6 to S per cent, of glycerine 
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Tubercle bacilli from a tubercular cavity. Carbol-fuchsin, 
nitric acid, melhyl-blue. Zeiss tV- O' 4' 
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favors the growth of the bacillus still more, while at the same 
time it prevents the formation of a crust upon the culture 
medium, which otherwise forms by evaporation. They also 
made successful cultivations upon agar-agar bouillon, to which 
was added 6 to 8 per cent, of glycerine, kept at a temperature 
of 39° C. (i02.2° F.). 

Inoculation Experiments. — Even before the discovery of 
the bacillus of tuberculosis by Koch, genuine tuberculosis was 
produced in animals by inoculation with the products of what 
was then described as scrofula. Hueter inoculated the anterior 
chamber of the eye in rabbits with lupus tissue and produced 
tuberculosis of the iris. Schiiller {Untersuchung iiber dU Eittste- 
Imng mid Ursaclu der scrofidnsen und tubercidoseit GeUnkleiden, 
i8So) introduced fragments of lupus tissue into the veins of 
animals, and in this way produced pulmonary tuberculosis. He 
also claimed to have discovered the microbe of tuberculosis by 
fractional cultivation from lupus tissue which, when conveyed 
into the vessels of the lungs, produced phthisis, and when 
injected into joints tubercular inflammation, caseation, and, 
finally, miliary tuberculosis. Koch {Mittheiliingen aus dcm Kai- 
sedichcn Gesundheitsamle, B. II, 1883) inoculated the anterior 
chamber of the eyes of eighteen rabbits from five cases of lupus, 
and in all of them tuberculosis of the iris was produced, and, if 
life was prolonged for a sufficient length of time, was followed 
by tuberculosis of the lymphatic glands of the neck, lungs, 
kidneys, liver, and spleen. Similar results were obtained in five 
guinea-pigs. 

Cornet has recently made numerous experiments in Koch's 
laboratory on animals to ascertain the inocubility of tubercu- 
losis through abrasions of the skin. He found that if lupus 
tissue, or a pure culture of tubercle bacilli is applied to a cuta- 
neous abrasion, the result in most, if not in all, cases is a local 
tuberculosis in the adjacent lymphatic glands, and, later, a 
general miliary tuberculosis. 

Cornil and Leloir implanted lupus tissue into the peritoneal 
cavity of guinea-pigs, and in five cases, out of fourteen experi- 
ments, produced peritoneal and genera! tuberculosis. Implan- 





1 62 SUHGICAI^tELT 

tations from these animals into healthy animals again yielded 
positive results. 

Pagenstecher and Pfeiffer [Berliner klin. Wochenschrift, 1883) 
took the secretion of the conjunctiva from patients suffering 
from lupus of this structure and injected it into the anterior 
chamber of the eye in rabbits. After five to six weeks, nodules 
could be seen on the surface of the iris which were in every 
respect identical with tuberculosis of this organ. Doutrelepont 
(" Die Aetiologie des Lupus vulgaris," Proceedings of Inlernational 
Congress, Copenhagen) inoculated the peritonea! cavity of fifty 
guinea-pigs, and in eight rabbits the anterior chamber of the 
eye, and in all of the animals local tuberculosis was produced at 
the point of inoculation; and in three of the guinea-pigs, and in 
one rabbit, the local disease was followed by general tuberculosis. 
The advances in our knowledge of the etiology of tuberculosis, 
the discovery of the bacillus, and the production in animals of 
tuberculosis by implantation of lupus tissue have finally settled 
the identity of tuberculosis and lupus. As tuberculosis is now 
diagnosed wherever the respective bacillus is found, another 
ice is admitted even by those who are 
regard to the etiological ri>le played 
:ed artificial tuberculosis in over five hun- 
dred animals with material from different tubercular lesions and 
examined them all with the greatest care. Of the bacillus he 
produced forty-three pure cultures, some of which he continued 
through over thirty generations, occupying a period of two 
years. We shall see that inoculations with material from so- 
called scrofulous glands produce the same effect as when lupus 
tissue is used, and must, therefore, attribute their existence to 
the same cause. 

Arloing {Comptes rendiis, t. 99, p. 661) prepared an emulsion 
from a simple scrofulous gland, caseous in the centre, which was 
taken from a boy aged fourteen. This was injected beneath the 
skin of ten rabbits, and the same number of guinea-pigs. 
Visceral tuberculosis developed in all guinea-pigs, but the 
rabbits remained healthy, except that two showed yellow 
s granulations at the seat of inoculation. From a gland 



diagnostic signi 
inclined to be sceptic 
by it. Koch produe 



A 



PLATE VII. 



G& 



\£?^ 



,dS0^ 



ti' 















•^ 






i- ^ jf®.^!^^ ^' 



r<^^ 1^-^^ ^^^ ^'%... <^^ 



--s^ 



3 ■ 



'-,,..^>' 






'^. 



•ji^ 



-?2> 



.^ 



V^M 






'<^ 



#i 



I 



'^\<*S^^IC 



«l! 



..^ <^/i 



^^^ 












.f^:*^ 



<:: 



»^ 



^; 



^^ 



29y< 



i^^^^^^uA 'SK^ 



# 






Gt 



Tubercular eruption in the iris of a rabbit, fifth day after inoculation. 
!eiss ^. (Baumgarten.) 

Beg.T, Formation of tubercles beginning (separation of white 
orpuscles). 

E. Endothelium of the anterior surface of the iris. 

Ep. Epithelium of the posterior surface of the iris. 

P, Iris parenchyma. 

Gf. Bloodvessels. 



removed later, from the same boy, a similar emulsion was made 
and injected into the peritoneal cavity of six rabbits and six 
guinea-pigs. As before, the guinea-pigs all presented tubercular 
lesions; the rabbits, on being killed, were found to be perfectly 
healthy. In two instances, pus from strumous abscesses gave 
similar results. Some glands excised from the neck of a young 
woman produced tuberculosis both in rabbits and in guinea-pigs, 
but the patient died three weeks after the operation from miliary 
tuberculosis. Arloing appears to consider this case as outside 
the general category of strumous glands. From these experi- 
ments he inferred that either scrofula and tuberculosis were 
nearly allied affections, but caused by different agents, or they 
were derived from a single virus, of which the activity was 
modified in the scrofulous form. 

Mr. Eve (■' On the Relation of Scrofulous Gland Disease to 
other forms of Tuberculosis ; an Experimental Inquiry," British 
Medical youiftal. A^yW 14, 1888) conducted some experiments 
for the same purpose, using small fragments of the glands pre- 
pared with sterilized instruments, and the possibility of infection 
of the animals with true tuberculosis was negatived by the pre- 
cautions taken. As regards the results of the experiments on 
rabbits with glands from five different subjects, the material from 
these cases produced visceral tuberculosis ; from one case, cold 
abscesses; and in one instance, in which a rabbit was inoculated 
in the anterior chamber of the eye, it escaped infection alto- 
gether. No bacilli could be discovered in the gland. Three 
rabbits inoculated with organs from a guinea-pig, proved to be 
the most acute cases of tuberculosis that the author has been 
able to induce by strumous gland disease in rabbits, the tuber- 
cles being widely disseminated. The bacilli in the visceral 
tuberculosis were generally uniformly stained with even outlines, 
but in a strumous abscess in a rabbit which had existed for 
eight months they were nearly all "beaded" or uniformly 
stained, and often collected in groups not unlike clumps of 
micrococci. 

Wm. Mueller (" Experimentelle Erzeugung der typischen 
Knochentuberculose," Ccntmlblatt J. Chirurgie, 1S86, p. 233) 
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produced the characteristic form of tuberculosis in bone experi- 
mentally by the injection of tuberculous material into the nutrient 
artery. KiJnig for a long time had claimed that the wedge- 
shaped sequestrum so constantly found in tubercular foci in the 
articular extremities of the long bones, was due to occlusion of 
a small artery by a tubercular embolus, Mueller's experiments 
were made to prove this clinical observation. He made sixteen 
experiments on rabbits, injecting tuberculous pus into the 
femoral artery, some in a peripheral, some in a central direction, 
without any positive results. In a second series the same ma- 
terial was thrown into the nutrient arteries of the femur and tibia. 
Of ten of these cases, two showed a tuberculous focus in the 
medulla of the diaphysis of the tibia, in another case miliary 
tuberculosis in the femur and tibia, and in the latter bone a 
small caseous spot in the spongy part, which contained numerous 
bacilli. The animals were killed eight weeks after the injection 
and showed no evidences of organic disease, except few tuber- 
cles in the lungs. Twenty experiments were made on young 
goats, five on sheep, and two on dogs. The tuberculous ma- 
terial was injected directly into the nutrient artery of the tibia, 
the tibial artery being tied above and below this vessel. Primaiy 
union of the wound was obtained in all cases except on one dog. 
In the dogs and sheep, all experiments yielded negative 
results. In the goats bone affections were produced which were 
identical with tubercular bone lesions found in man. Most fre- 
quently the di.sease was established in the diaphysis — cheesy 
masses and granulation tissue showing themselves in the 
medulla and cortical substances, or tuberculous osteomyelitis 
with, or without, sequestration. Typical lesions were also found 
in the ends of the bones with, and without, implication of the 
adjacent joints. In two of these cases the epiphysis was affected, 
while in three the shaft was involved. The following experi- 
ment furnishes a good illustration of the identity of the bone 
disease produced experimentally, and the disease as it occurs in 
man. Tuberculous material was injected into the tibial artery 
of a goat three months old. Wound healed in eight days. 
Some lameness four months later, gradually increasing during 
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the next nine months. At the same time a swelHng appeared 
at the knee-joint. Tibia painful on outer side. Animal killed 
thirteen months after the injection. There was found a typical 
fungous disease at the knee-joint most advanced at the sides, a 
wedge-shaped sequestrum in one of the tuberosities of the tibia, 
and a small granulation mass in the centre of the head of the 
tibia, and two similar granulation masses in the lower epiphysis 
of the femur. Witli the exception of the lymphatic glands of 
the knee-joint, no other organs were affected. In some cases 
pulmonary tuberculosis developed, twice general tuberculosis. 
The rest of the animals were killed when they began to show 
lameness — fourteen days to thirteen months after the inocula- 
tion. The tubercular lesions thus produced were examined for 
bacilli and they were never found absent. The starting-point, 
in every instance, must have been a tubercular embolus in one 
of the small arterial branches in the extremity of the bone. 

The opinion that tubercle is capable of inoculation was held 
by many ancient writers, and Laennec himself, after a nick from 
a saw while making a necropsy on a phthisical subject, thought 
that he witnessed an example of inoculation in a small tubercle 
in the skin, but twenty years afterward this great physician and 
teacher was in good health, though finally he died of phthisis. 

Inoculation- tuberculosis. 

Schmidt {"Uebertragbarkeit der Tuberkulose durch cutane 

Impfung," Manclien. arstliches Intelligensblatt, 1883, Nos. 47 

and 48) made a number of experiments, to ascertain the effect 

of inoculations of superficial abrasions of the skin with the 

' virus of tuberculosis. In guinea-pigs he made slight cutaneous 
abrasions of the skin to which he applied tubercular material, 
and covered the point of inoculation with collodium. All of 
his experiments failed in producing tuberculosis, while in the 

I control animals in which the infectious material was introduced 
into the subcutaneous tissue, or into the peritoneal cavity, 

\ tuberculosis developed without a single exception. He be- 
lieves that the results of these experiments are only corrobor- 
ative of the assertion previously made by Bollinger and Koch 
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that the susceptibility of the cutis for tubercular infection is 

slight. A sufficient number of well-authenticated cases, how- 
ever, have been reported during the last few years to prove that 
in man tuberculosis is not infrequently contracted by the absorp- 
tion of tubercular material through small wounds and superficial 
abrasions of the skin. Voll<mann a number of years ago made 
the statement that tubercular infection never takes place through 
large operation wounds, or at the site of severe injuries, but 
that localization of the bacillus is likely to take place in parts 
the seat of very slight contusions, or what may appear at the 
time as an insignificant injury. 1 le explained this by assuming 
that the active tissue-changes which take place during the 
process of regeneration after a severe trauma prevented the 
infection. In studying the cases of inoculation tuberculosis, 
which will be referred to below, it wili be seen that the infection- 
atrium was always caused by a trivial injury. 

Martin du Magny [Contribution h I'Stiide de Vinoculalion tuber- 
culeiise dies I'homme, Thf^se, Paris, 1886) has collected the clin- 
ical material of cases of inoculation-tuberculosis and in his 
comments upon them asserts that the sputum of phthisical 
patients and animal excretions were the usual carriers of 
contagion, consequently, the affection is most frequently met 
with among physicians, nurses, butchers, and teamsters. The 
external appearances manifested at the point of inoculation 
consist of the formation of a red nodule in the skin which 
increases slowly in size and forms a miliary abscess, in which 
papillomatous proliferation takes place, and around which a new 
zone of infiltration forms, which in turn again suppurates and 
becomes papillomatous. The centre heals with the formation 
of a flat cicatrix, while the destructive process progresses slowly 
in a peripheral direction. Raymond (" Contribution A I'etude 
de la tuberculose cutane par inoculation directe," France M6d., , 
1 836, p. 99) reports two cases. In the first case the patient, 
suffering from advanced tuberculosis, inoculated himself through 
an abrasion of the skin of the hand by sucking a wound to 
arrest hemorrhage. The little wound refused to heal, and 
became covered with a crust under which suppuration was 
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going on. Later, a papillomatous elevation formed, which con- 
tinued to ulcerate on the surface. The margins of the ulcer were 
surrounded by an infiltrated zone, the skin covering it presenting 
a brownish color. The second case, a healthy man, injured him- 
self by the prick of a thorn. The wound became infected with 
the sputum of his phthisical wife. The puncture became the 
centre of a papillomatous swelling surrounded by a dark red 
zone. Suppuration took place at several points at the same 
time. The whole of the diseased portion of the skin was 
removed and the sections taken from it, on staining, showed 
the presence of numerous bacilli. In both cases the period of 
incubation was three weeks. 

Hanot {Archives de Physiologie, July, 1886) has collected six 
observations which would tend to show that tubercular inocula- 
tion in man does take place, one case having fallen under his 
own observation. In the case observed by Hanot, the patient 
was in the third stage of phthisis, and died soon after with a 
tubercular ulcer on the arm of at least two years' standing; 
while the history of cough only dated from the last two months, 
which would show that the cutaneous lesion preceded the pul- 
monary, and was the cause of the phthisis. In the cases which 
he collected the sources of inoculation were necropsies on tuber- 
cular subjects, nursing phthisical patients, handling old bones, 
pricking the hand with a fragment of porcelain from tlie broken 
spittoon of a phthisical patient, and in four of the cases the tuber- 
cular character of the cutaneous lesion was verified by finding 
the bacilli. 

Axel Hoist mentions the case of an attendant on phthisical 
patients at a hospital, who had suffered for a long time from 
atonic ulceration of the fingers, which had been treated unsuc- 
cessfully by various external applications ; no tubercle bacilli 
could be found with certainty in the sores. Later, the man was 
affected with tuberculous glandular swelling in the axilla, which 
contained a considerable number of bacilli, and Hoist considers 
that it is highly probable the patient had been infected through 
the ulcers. 

Merklen ("Inoculation tuberculeuse localis6e aux doigts," 
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Gazette hebd.. 1885. No. 27) presented a case of inoculation 
tuberculosis to the Societe des hopitaux in which the infection of 
the wife of a phthisical husband could be clearly traced, and had 
occurred through the fissures of the fingers. At the point of 
inoculation hard nodules formed in which bacilli were found; 
this was followed by tubercular lymphangitis, which finally led 
to pulmonary tuberculosis. The patient had previously been in 
perfect health and without any hereditary taint. 

Eiselsberg (" Beitrage zur Impf tuberculose beim Menschen," 
Witner med. Wochmschrift, 1887, No, 53), during the last few 
years, has observed four cases of inoculation-tuberculosis. The 
fir=;t case was a giri sixteen years old, in whom the disease 
developed in the track of a perforation of the lobe of the ear 
made preparatory to the wearing of an earring, and which was 
kept from closing by the insertion of a thread. The tubercular 
product appeared in the shape of a hard swelling the size of a 
hazelnut. The second case was a young man who injured 
himself with the point of a knife above the external epicondyle 
of the humerus. Eighteen days later a swelling the size of a 
pea appeared at the site of injury with an ulcerated surface 
covered by pale flabby granulations. In the axilla of the same 
side one of the lymphatic glands was found enlarged to the size 
of a hazelnut. The third case concerned a woman fifty years 
of age, who is supposed to have infected herself by washing the 
clothes of a person the subject of a tubercular abscess of the 
spine, and who with her fingers scratched an acne pustule on 
her face. At this point, six to eight days later, a painful swell- 
ing the size of a pea formed which subsequently became 
indurated and opened spontaneously in six weeks. At the end 
of three months the place of inoculation presented an ulcer with 
indurated margins. In the fourth case the inoculation followed 
in the track made by the needle of a hypodermatic syringe in a 
girl twenty years of age. The swelling opened after six weeks, 
and a small quantity of pus was discharged. Four months, sub- 
sequently, the fistulous opening communicated with an abscess 
cavity the size of a silver dollar, lined by a wall of granulation 
tissue. In all of these cases no evidences of tuberculosis could 
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be detected in any of the internal organs, and the local disease 
CO VI Id be traced in every instance to some antecedent lesion 
through which the infection had evidently taken place. The 
ciia.gnosis in all cases was based on an examination of the granu- 
le.!: ion tissue for the bacillus of tuberculosis, which was always 
found present. 

Tschering (" Inoculations-tuberculose bei Menschen/' Fort- 
sc/ir^itte der Medicin^ 1885, No. 3) reports an exceedingly inter- 
esting case of inoculation-tuberculosis occurring in a person 
A^/'lio injured a finger with a broken spittoon used by a phthisical 
pa.tient. From the little wound the tubercular affection extended 
to a. tendon sheath and later to the axillary lymphatic glands. 

I have seen a number of cases of well-marked tuberculosis of 
the skin in which the diagnosis was verified by inoculation 
e:5cperiments and microscopical examination in every instance. 
I h ad every reason to suspect that the lesions were the result of 
cutaneous inoculation. I also had under treatment a well- 
Tia.i-"ked case of extensive subcutaneous tuberculosis of the hand 
^"^ the person of the mother of several children, who had died 
^^ F>ulmonary tuberculosis. The disease originated near the tip 
^f the index finger at the site of a former abrasion in which a 
Papillomatous swelling formed. This ulcerated and partly 
'^^^led, when the disease commenced to spread along the subcu- 
^^.rx^ous connective tissue, and had extended almost over the 
^^tire dorsum of the hand at the time she came under my care. 
•^ i\umber of fistulous openings existed which discharged only 
^ drops of thin, serous pus daily. The subcutaneous tissue 
transformed into a mass of granulation tissue which was 
oved after free incision with a Volkmann^s spoon, and the 
^^^^Vind surfaces were freely iodoformized. The process of repair 
slow but satisfactory. 

UBERCULAR INFECTION OF WouNDS. — Eiselsberg's case has 
**"^ady been described, in which tubercular infection took place 
^*"ough a small punctured wound of the arm. 

^^4iddeldorpff (" Ein fall von Infection einer penetrirenden 

"*^*>iegelenks-Wunde durch tuberculoses Virus,'^ Fortschritte der 

*€iicin, 1886) reports the case of a healthy carpenter who 
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Opened his knee-joint by the cut of an axe, and dressed the 

wound with a soiled handkerchief. The wound healed kindly, 
but later the joint became swollen, tender, and painful. Resec- 
tion was performed, and on examining the capsule it was found 
very much thickened. In the granulation tissue bacilli were 
found. 

Czerny [Centralblatt f. Chinirgie, iS86) reports two cases in 
which tuberculosis followed in wounds treated by Rcverdln's 
transplantation of skin. In both instances the patients were 
healthy, and the skin transplantation was made during the 
treatment of extensive burns. The skin was taken from limbs 
amputated for tubercular affections. In both cases tuberculosis 
of the adjacent joint occurred and in one of them tuberculosis 
of the granulating surface. 

Wahl (■' Mittheilungen eines Falles von Inoculations Tubercu-i 
lose nach Amputation des Unterarms," Verh. der Deittschen 
Gescllschajt f. Ckirurgie, XV. Congress) amputated the arm of a 
boy suffering from gangrene, the result of an injury, and dis- 
charged the patient with the wound completely healed, except a 
small granulation surface from which the drainage tube had been 
removed. At home the wound was dressed by a girl suffering 
from tuberculosis. The wound showed soon all the character- 
istic appearances of fungous disease, and the lymphatic glands 
became infected from this source. 

Kiinig {Die Cliinirgische Kliiiik in Gotlingm, Leipzig, 1882) 
has observed sixteen cases of inoculation-tuberculosis following 
operations for tuberculous disease of bones, and two such cases 
have been described by Kraske (" Ueber tuberculijse Erkran- 
kung der Wunden," Cetttralblatt f. Chinirgie, 18S5, p. 565). 

Inoculation following Circumcision. — A number of cases 
of inoculation-tuberculosis following circumcision are on record 
in which the infection often occurred in the practice of orthodox 
Jews, who performed the operation in accordance with the direc- 
tions laid down in the Mosaic laws. The loose connective tissue 
of the prepuce, richly supplied with lymphatics, is an admirable 
surface for absorption, and when brought in contact with infec- 
tious material would furnish the most favorable conditions for 



J 



TUBERCULOSIS. I/I 

"the production of local lesions and the transportation of microbes 
SLlong the lymphatic channels to more distant parts. 

Lehmann ("Ueber einen Modus der Impftuberculose beim 
IMenschen," Z>^///^^//^ med. Wochenschrift, 1886) has observed ten 
<:ases of inoculation-tuberculosis in Jewish boys caused by suck- 
ing the wound after ritual circumcision by a phthisical person- 
Ten days after circumcision the wound became the seat of 
milceration, and the inguinal glands began to enlarge. Four of 
^he children died of tubercular meningitis, and three died after a 
prolonged illness caused by multiple tubercular abscesses. 

Hofmokl has reported a similar case, and Weichselbaum 
-detected the bacillus of tuberculosis in the circumcision wound. 

Elsenberg {Ccntralblatt f. Bacteriologie u. Parasitenkunde, B. ii. 
p. 577) has described three new cases of inoculation-tubercu- 
losis after circumcision. All the cases were infants, and the 
disease appeared primarily in the wound, or cicatrix, and later, 
in the inguinal glands. Local treatment by evidement proved 
successful. The diagnosis was corroborated by microscopical 
examination of the granulation tissue. 

Meyer (** Ein Fall von Impftuberculose in Folge ritueller Cir- 
cumcision/' iVi'Zf; Yorker Medical Presse, June, I SSy) reports a case 
in which circumcision was performed according to the rites of 
the church eight days after birth by an old man, and in which 
four weeks after the operation an induration appeared at the 
frenulum and the inguinal glands about the same time began to 
enlarge. Syphilis was suspected, and the patient was put on a 
specific course of treatment. The inguinal glands suppurated 
and another small abscess formed in the right gluteal region. 
The diseased tissue about the glans penis was excised. Micro- 
scopical examination of the granulations revealed the presence 
of miliary tubercles and bacilli in great abundance. The above 
cases furnish abundant proof of the possibility of the transmis- 
sion of tuberculosis by cutaneous inoculation through abraded 
surfaces, small wounds, and granulating surfaces, and deserve the 
most careful attention of surgeons in the matter of prophylaxis, 
diagnosis, and treatment. 
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Clinical Forms of Surgical Tuberculosis. 

It is but a few years ago since the forms of tuberculosis to which 
allusion will be made here were not correctly understood, and 
consequently a rational surgical treatment was out of the question. 
Most all of the localized tubcrcuLir processes were included under 
the general term scrofula, and were looked upon as local mani- 
festations of a general dyscrasia. and treated in accordance with 
this view of their pathology. The discovery of the bacillus of 
tuberculosis has rendered the word scrofula obsolete, and has 
assigned to the tubercular processes in the various organs and 
tissues of the body their correct etiological and pathological sig- 
nificance and paved the way for successful surgical treatment. 

I. Skin. — a. Tuberculosis verrucosa cutis. Riehl and Paltauf 
(" Tuberculosis verrucosa ciltis," Viertcljahrsschriftf. Dirmatologie 
K. Syphilis, B, xiii. p. 14) have described an affection of the skin, 
under the name of tuberculosis verrucosa cutis, in which the bacil- 
lus of tuberculosis was constantly found, and which they attributed 
to local infection, because all of the patients they examined were 
persons handling animal products. Riehl ("'Tuberkel Uacillen 
in einem sogenannten Leichen-tuberkel," Ceutralblatl f. Chiriirgie, 
1885, No. 32) has shown, by finding the tubercle bacillus in the 
warty affections of pathological anatomists, the probable tuber- 
culous nature of this condition of the skin, although the infection 
may be a mixed one. 

b. Lupus. The long debate which has been carried on for 
years as to the identity or non-identity of lupus and tuberculosis 
has terminated in favor of hose who argued that lupus is a 
tuberculosis of the skin, hence the term lupus should be omitted 
from nomenclature, and the term tuberculosis, as applied to the 
skin and mucous surfaces, should be qualified by the anatomical 
name of the surface affected. 

Finger (" Lupus und Tuberculose," Centralblait f. Bacteriologte 
u. Parasitenkunde, B. xi. p. 348), in a lengthy and able article, 
makes a careful inquiry into the identity of lupus and tubercu- 
losis, and after a careful review of all that pertains to this subject 
decides in favor of its tubercular origin and character. He 
alludes to the views of Hebra, Virchow, Klebs, Hueter, and 



TUBERCULOSIS. 



173 



others. From a clinical standpoint Hebra brought the different 
varieties of lupus under one common head. He separated it 
entirely from syphilis, but otherwise did little to fix its patholog- 
ical significance. He adopted the classification of Fuchs, and 
the older French and English authors, who taught that it was 
one of the manifestations of scrofula, and that anatomically it 
was composed of granulation tissue. Virchow classified it with 
the granulomata. but denied its identity with scrofula. Rind- 
fleisch described it as a proliferation of epithelial cells, as a sort 
of phthisis cutanea. Eppinger referred to it as a product of 
connective-tissue growth and proposed its classification with 
carcinoma. Klebs looked upon it as a specific affection, and 
histologically included it among the small-celled leucocytoses. 
Hueter, who in his pathological views was generally far in ad- 
vance of his time, affirmed that it was a form of fungous inflam- 
mation, the specific cause of which, when introduced into the 
organism, produced a miliary tuberculosis. Volkmann included 
it among the affections composed of granulation tissue. Fried- 
lander ("Ueber locale Tuberculose," Volkmann's Kliniscke Vor- 
iriige, rSSi, No. 31) was the first to take a positive stand in 
asserting that lupus is a tubercular affection of the skin, and 
showed its histological identity with other recognized forms of 
local tuberculosis. He demonstrated the preseuce of miliary 
tubercles in it, and that these nodules were composed of giant 
and epithelial cells, the same as in tubercles of the lungs. 
The views entertained by Baumgarten as to the histological struc- 
ture of lupus are different from those just described. He believed 
that in the miliary tubercle the abundance of epithelioid cells 
predisposed to caseation and suppuration, while he recognized in 
lupus, as the most characteristic distinguishing features, absence 
of caseation and suppuration and the presence of cicatricial 
tissue. He admits, at the same time, that lupus may be closely 
allied to tuberculosis. 

Schuller ("Ueber die Stellung des Lupus zur Tuberculose," 
Centra Iblalt f. Chintrgie, 1881) opposed Baumgarten and empha- 
sized the fact that caseation, characteristic as it might be for all 
tuberculous affections, always constitutes only a secondary con- 
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Block (" Klinische Beitrage zur Aetiologie u. Pathogenese des 
Lupus," Viertdjahrsschriftf. Dermal. u. Syphilis, 1886) met with 
tuberculosis in other ogans before or after the development of 
lupus, in 1 14 out of 144 cases. Bender (" Ueber die Bezieliun- 
gen des Lupus vulgaris zur Tuberculose,"5f/-/, klin. Wacluiischrift, 
18S6) examined 374 cases of lupus. In 159 of these cases an 
accurate account could be obtained. In 99 of the latter number 
symptoms of other antecedent or coexistinjf tuberculous lesions 
existed. In 77 of the cases tuberculosis in an etiological or 
clinical aspect was present. 

Leloir (" Recherches nouvelles sur les relations qui existent 
entre le !upus vulgaris et la tuberculose," Annal. de Dennat. et 
Syphilis, I., viii.) observed several cases in which after years a lupus 
gave rise to a pseudo-erysipelatous swelling of the face which 
disappeared after a time, to be followed by swelling of the sub- 
maxillary lymphatic glands, which remained stationary. Soon 
after the affection of the lymphatic glands had appeared, febrile 
disturbances, gastric symptoms, and evidences of pulmonary 
infiltration followed. In all of these cases, Leloir believes that 
the virus of tuberculosis had left the primary location and had 
migrated through the lymphatic vessels ami glands into the 
lungs. In ten out of his seventeen cases, the tubercular nature 
of lupus was clinically manifest. 

Sachs (" Beitriige zur Statistic des Lupus," Ccniralblatt f. Cld' 
rurgie, 1887, No. 2, p. 19) ascertained that of 105 cases of lupus 
which he had collected, in eighty-six per cent, the patients 
had coexisting tuberculosis in other parts of the body, or a 
hereditary predisposition to tuberculosis could be shown to 
exist. 

The above literature furnishes strong clinical evidence of the 
identity of lupus with tuberculosis, but the following bacterio- 
logical researches furnish the final and conclusive proof. Koch 
in his paper on the etiology of tuberculosis (previously 
quoted) states that he produced a pure culture of the bacillus of 
tuberculosis from 3 case of lupus which resembled in every 
respect the cultures obtained from recognized tubercular lesions, 
and with the fifteenth generation from this source, one year 






2. Presence of the bacillus of tuberculosis in the gr 
tissue of lupus. 

3. The production of typical tuberculosis in animals not 
immune to this disease by implantation of lupus tissue, or injec- 
tion of a pure culture of the bacillus of tuberculosis obtained 
from lupus tissue, 

4. The fact that patients suflTering from lupus are frequently 
attacked by, and die of, tuberculosis of other organs. 

5. The prevalence of tubercular affections among relatives 
suffering from lupus (hereditary predisposition). 

Boeck has made the statement that, of sixteen cases of lupus, 
three die subsequently of pulmonary and general miliary tuber- 
culosis. Heiberg reports death from tubercular meningitis in a 
lupus patient. 

Rassdnitz {" Zur Aetiologie des Lupus vulgaris," VierU!jahrs- 
schrift f. Definat. uitd Syphiiis, 1882) collected 209 cases of lupus 
and found that, in thirty per cent, of all the cases, it was asso- 
ciated with other evidences of tuberculosis. He placed, also, 
great importance on the observations that lupus is prone to 
develop in the scar left after the healing of a localized tubercu- 
losis in lymphatic glands, and that lupus is often observed upon 
the nose or eyelids in cases of chronic nasal or conjunctival catarrh. 
In ten to fifteen per cent, of his cases lupus could be traced 
to a hereditary predisposition. Dcmme observed miliary tuber- 
culosis in two of his cases after scraping lupus, Pontoppindau 
asserted that, in his experience, in fifty to seventy-five per cent, 
the patients manifested additional evidences of tuberculosis. 

Quinquaud {De le Scrofide. These, Paris, 1880) saw in three 
cases of lupus pulmonary tuberculosis appear as the final cause 
of death. 

Of thirty-eight cases that came to the personal knowledge of 
Bcssnier {Le Lupus et son Traitement Ann. de Dermal., 1 883), eight 
of Jhem suffered from pulmonary phthisis. Of two patients 
treated by Aubert, one died of acute pulmonary tuberculosis, 
and the other of tubercular pleuritis after scarification. Reno- 
uard was able to ascertain the existence of pulmonary phthisis 
in fifty per cent, of his cases of lupus. 
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as any loss of continuity of surface may furnish the necessary 
portio invasionis for the entrance of bacilli from without. Volk- 
mann found tubercle bacilli in the skin of an eczematous forearm. 
In perhaps 95 out of 100 cases of tuberculosis of the lymphatic 
glands the disease attacks the glands of the neck, as the scalp, 
face, and mouth are parts of the body frequently the seat of slight 
injuries and superficial lesions, and consequently often exposed 
to tubercular infection. The lymphatic glands are filters for the 
microbes which enter the body through the lymphatic vessels. 
The pathological conditions which are produced in the interior 
of a lymphatic gland by the presence of pathogenic microorgan- 
isms are well calculated, for the time being, at least, to limit the 
infection. The lymphadenitis which is produced blocks the 
lymph spaces with the products of a specific inflammation which 
temporarily at least mechanically fixes the microbes in their loca- 
tion. Primary infection of a lymphatic gland by the bacillus of 
tuberculosis in many instances attacks different portions of the 
gland from the very beginning, as a number of independent cen- 
tres of tissue proliferation are established around each microbe 
which has become arrested on its way through the gland. These 
separate nodules soon become confluent and form a mass of con- 
siderable size, which soon implicates the entire parenchyma of the 
gland. Local diffusion of the bacillus of tuberculosis in the inte- 
rior of the gland is accomplished by the assistance of the lymph 
stream as long as the bacillus remains free, and through the 
medium of cells as soon as it has become intra-cellular. Local 
infection is not limited to the lymphatic glands on the proximal 
side of the primary focus, as during the course of the disease we 
often observe that lymph glands become involved which are not 
in the direct course of the lymphatic circulation. As the bacillus 
of tuberculosis is non-motile, we can only explain its transpor- 
tation in a direction opposite the lymph current by its convey- 
ance in such a direction by migrating cells. The usual course 
of infection along the lymphatic channels is, however, in the 
direction of the lymph current. The course of the disease is 
almost characteristic. A lymphatic gland in the submaxillary 
or parotid region becomes enlarged, and from this centre the 
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infection invades successively gland after gland, until the whole 
chain of lymphatics from the lower jaw to the clavicle has 
become involved. Another interesting feature is observed in 
reference to the regional diffusion of the tuberculous process, as 
the course of infection usually corresponds to the location of the 
gland first affected. If the infection has involved primarily one 
of tlie deep glands of the neck, the glands subsequently invaded 
belong to the deep lymphatics which follow the large vessels of 
the neck. If. on the other hand, the primary infection is located 
in one of the superficial glands, the glands which are being 
irrigated by the lymph which flows through and from this gland 
become the seat of successive infection, showing again that 
regional infection usually takes place in the direction of 
the lymph current. As long as the infection has not ex- 
tended along the entire length of the chain of lymphatic glands 
the patient is protected against miliary tuberculosis, but as soon 
as the virus has passed all of the lymphatic filters, and has 
direct access into the thoracic duct miliary tuberculosis follows 
^ an inevitable result by the entrance of the bacilli into the 
general circulation. 

^A^eigert (**Die Verbreitungswege des Tuberkelgifts nach 
aessen Eintritt in den Organismus," Jahrb.f. Kinderheilkunde^'R. 
^^1- p. 146), in his description of the process of dissemination 
Jn cases of acute miliary tuberculosis, has pointed out that in 
some cases the bacilli are conveyed through the lymphatic 
system successively until they reach the general circulation, 
^nile in others, and by far the greater number, generalization of 
^ tuberculous process takes place more directly by the en- 
trance of tubercular products through a vein, an occurrence 
^•^ieli is followed at once by rapid and extensive diffusion by 
^^^bolism. When the bacilli of tuberculosis have reached the 
systemic circulation, the intensity of symptoms and the subse- 
<l^ent course of the disease depend on the number of bacilli 
^nich the blood contains. 

^Veichselbaum (" Ueber Tuberkel-bacillen im Blute bei allge- 

^^iner acuter Miliartuberculose," Anz. d. ges. Wienerarzte, 1884, 

*^^. 19), starting with the idea advanced by Weigert that every 
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acute miliary tuberculosis is caused by the direct entrance of the 
tuberculous virus into a vein or indirect entrance along the lym- 
phatic channels and through the thoracic duct into a vein, 
examined the blood of three such, and found that it contained 
numerous bacilli. In the lymphatic glands the tubercular pro- 
cess pursues a typical pathological course. According to the 
rapidity of tissue proliferation, or in proportion to the number 
of bacilli present, the granulation tissue which is always the first 
and constant product of tubercular inflammation undergoes 
caseation, and at an early stage often numerous centres can be 
seen from where the retrograde degenerative changes take their 
starting-point. By confluence of such caseous foci the entire 
gland is formed into a cheesy mass. Liquefaction of such 
caseous material results in the formation of a fluid which macro- 
scopically resembles pus, but under the microscope it presents 
only the product of retrograde tissue transformation, and no 
well-defined pus corpuscles, and none of the microorganisms 
which are known to produce suppuration can be obtained by 
cultivation experiments, showing conclusively that the fluid pos- 
sesses no pyogenic properties. The bacillus of tuberculosis 
finds in the granulation tissue a soil well adapted to its growth 
and development, but, as soon as caseation takes place, its cul- 
ture soil in that portion of the gland has been destroyed, and 
its field of growth is limited to the surrounding zone of granu- 
lation tissue, in which it can be constantly found, while it is 
absent in the central mass, or, at least, only an isolated rod can 
be found here and there on patient, careful search. In all prob- 
ability the death of the granulation tissue which precedes 
caseation is caused by the action of the ptomaines of the bacilli 
of tuberculosis, which by their toxic properties destroy the 
protoplasm and arrest further cell-growth in that portion of the 
gland as well as reproduction of the microorganisms. When a 
true suppuration takes place in a tubercular lymphatic gland, it 
does so in consequence of a secondary infection with pyogenic 
microorganisms. A spontaneous and permanent cure is not 
infrequently effected by the substitution of an acute suppurative 
process in place of the primary specific chronic inflammation. 
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which destroys the entire soil of the bacillus of tuberculosis, 
and, at the same time, effects complete elimination of the pus 
microbes and the bacilli through the discharges of the abscess. 
The capsule of the gland furnishes an efficient protection wall 
to the para-glandular tissues against tubercular infection often 
for months and years, but when perforation has once taken 
place the disease attacks the surrounding tissues irrespective of 
their anatomical structure When a tubercular gland becomes 
the seat of an acute suppuration, the suppurative inflammation 
appears in the form of a para-adenitis with suppuration between 
the gland and the surrounding tissues, which often terminates in 
extensive separation of the gland from the adjacent tissues. 
While tuberculosis of the lymphatic glands often stands in a 
direct causative relationship to, and precedes general, diffuse, and 
pulmonary tuberculosis, it is seldom observed as a secondary 
affection in the course of tuberculous affections of other organs. 
Tuberculosis of the lymphatic glands is an affection usually noted 
for its chronicity, often remaining stationary for many years. I 
have repeatedly seen patients forty to fifty years of age who 
during childhood had suffered from enlarged cervical glands, 
which eventually diminished in size, but did not disappear, 
which, after years again became the seat of an active tubercular 
process. In exceptional cases this affection pursues an acute 
course. Delafield reports an exceedingly interesting case of this 
kind (Medical Record, vol. i, p. 425, 1885). The disease com- 
menced with an enlargement of one of the cervical glands near 
the angle of the lower jaw with a temperature of 40° C. (104° F.) 
and rapid extension to the proximal glands as far as the clavicle. 
Symptoms of pulmonary complication were not present. Rapid 
emaciation and marked anaemia supervened, followed after six 
weeks by swelling of axillary and inguinal glands. Ophthalmic 
examination revealed the same conditions of retina and papilla 
as in leukaemia or Bright's disease. A few days after the begin- 
ning of the disease profuse diarrhoea and reduction lo nearly 
normal temperature occurred. The diagnosis was between 
malignant lymphoma and tuberculous adenitis. During the 
further course of the disease bronchial breathing in both lungs 
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appeared. Heart, liver, and spleen appeared to be normal. 
Urine normal, but increase of temperature and respirations 
took place during this time. Death occurred in less than five 
months. At the autopsy the lungs were found congested and 
cedematous, with red hepatization of the lower lobes, and a few 
miliary tubercles. The spleen contained many miliary tubercles 
the size of the head of a pin, and most of them in a state of 
cheesy degeneration. The mesenteric glands were much en- 
larged ; and a few of them in a condition of cheesy degeneration 
and calcification. In the cheesy masses bacilli were found. All 
the cervical glands were affected with softening and cheesy 
degeneration in the centre. The calcification of mesenteric 
glands pointed to an earlier affection. The disease remained 
latent and recurred in the same glands, and, later, extended to 
the cervical glands. This case resembles the cases described 
by Hilton-Fagge and Pye-Smith. Ne.Kt to the cervical glands 
the glands of the axilla are most frequently affected. In my 
experience the operative treatment of tuberculosis of the axillary 
glands has yielded more satisfactory results than when the same 
operation was made under similar conditions on the glands of 
the neck. Tuberculosis of the inguinal glands is an extremely 
rare affection, and when present is usually associated with 
primary tuberculosis of the genital organs. From a practical 
standpoint the following two papers are of great importance. 

Friinkel (" Zur Hi.stologie, Aetiologie und Therapie der 
Lymphomata Co\\\," Pmger Zeitschri/tf. Heiikunde, 1885. Hefte 
2 und 3). for three years, made it his duty to study the histo- 
logical structure of all lymphatic tumors which were extirpated 
in Billroth's clinic. As the result of his observations he classi- 
fied all primary tumors of the lymphatic glands examined into 
two classes; i. Lymphatic tuberculosis; and 2. Lympho-sar- 
coma. He also described a simple hyperplasia of the glands, 
which present under the microscope only healthy glandular 
tissue. In the tuberculous glands he found the histological 
structure of tubercle perfect, and never failed in detecting the 
bacillus of tuberculosis. In persons between fifteen and thirty 
years of age he found local tuberculosis of the lymphatic glands 
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a-^ SI quite frequent affection. In his paper he gives the clinical 
hi. i stories of 148 cases of glandular tuberculosis. Only in 15 of 
i^ number were the lungs affected. In 18 the patients were 
^SLk and badly nourished ; while in 72 the general health was 
IX n.i impaired. The age of the patients varied from nine to fifty- 
o n. ^ years. On an average the duration of the disease was from 
to four years; the shortest time was two months, and 
longest thirty years. Of special etiological interest is the 
C£i.se of a woman, fifty-one years of age, who had given birth to 
tA^vo children, their father being the subject of advanced tuber- 
c^valosis, and both of whom died of tuberculosis. She had been 
*ri. perfect health until her forty- ninth year, when she was 
^-t:ta.cked simultaneously with pulmonary and glandular tuber- 
culosis. In 128 of the reported cases the glands were extir- 
pated, some of the operations being quite serious; in 16 cases 
^*^^ internal jugular vein had to be tied. In 91 of the operations 
trie wound healed by primary union, and in 25 the healing was 
^^tarded by suppuration. Erysipelas complicated the result five 
times. In one of these cases a large part of the tubercular mass 
^^^s left, and it was noticed that the erysipelas had no effect on 
*-^^ tubercular process. Only in 49 of the cases operated on 
c^uld the final result be obtained. Taking three and a half 
^^a.rs as the time when the patient could be considered exempt 
*"^rii a recurrence of the disease, it was ascertained that in 24 
F^^** cent, no relapse followed the operation ; a local relapse 
^^^^ observed in 14 per cent., and reappearance of the disease 
^^^tant from the seat of operation in 4 per cent. 

-A.S lymphatic tuberculosis, in most instances, signifies the 

^^trance of bacilli through a loss of continuity of the skin or 

^^ the mucous membrane, or through the socket of a carious 

^^th, localization occurring in one of the nearest glands to the 

*^^^tio invasionis, it must be looked upon as a local process, and 

^nrienable to timely surgical treatment by the removal of all of 

^^ infected tissues. The capsule of the lymphatic glands fur- 

^^shes an efficient barrier against infection of the para-glandular 

^*^sue for a long time, and perforation only takes place after the 

disease has made considerable progress, and has been followed 
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by extensive caseation, and especially by suppuration. Early 
operations are as necessary in the treatment of tubercular ade- 
nitis as in the treatment of malignant tumors, and holds out 
more encouragement so far as a permanent cure is concerned. 
By a thorough removal of the primary focus of infection, sue* 
cessive infiltration of proximal glands and miliary tuberculosis 
are prevented almost to a certainty if the operation is performed 
before the para-glandular tissues are affected. If the operation 
is done at such a favorable time, it is not attended by any great 
difficulties, as the glands can be readily enucleated, and as suppu- 
ration has not taken place the wound usually heals by primary 
union. If, however, the tubercular inflammation has involved 
many glands, and has extended to the connective tissue sur- 
rounding the glands, the operation becomes one of the most 
formidable in surgery on account of the close proximity of im- 
portant vessels which are often imbedded in the mass. Under 
such circumstances a complete removal is often impossible 
and early local recidivation is inevitable, owing to imperfect 
removal of the infected area. Traumatic dissemination is very 
likely to follow all imperfect operations, in which portions of 
glands or infected capsules are left behind by inoculation of the 
surface of the wound with the bacilli. I have seen in a number 
of such cases as early as a week after the operation the entire 
wound surface covered by a thick layer of granulation tissue, 
which showed all the histological evidences, and possessed all 
the bacteriological properties of tubercular tissue. As an addi- 
tional testimony in favor of the operative treatment of tubercular 
glands, I will quote from the paper of Schnell {Ueber Erfolge 
von Extirpation tuberculoser Lyinphome, Dissertation, Bonn, 
1885), who collected 56 cases of tuberculosis of the cervical 
glands, which were treated by extirpation in the clinic at Bonn. 
In 37 of these cases he was able to learn the ultimate result. In 
57 per cent, the operation was followed by complete recovery; 
in 27 per cent, the disease returned at the site of operation ; 
and in four cases death resulted from pulmonary tuberculosis. 
The largest number of cases were patients between ten and 
twenty years of age. 
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From encysted bronchial gland in miliary tubcrcnlc 
with radiating arrangement of bacilli. (Koch.) 
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3. Bones. — Tuberculosis of the bones is an exceedingly fre- 
quent affection in children and young adults. Its favorite location 
is in the epiphyseal extremities of the long bones, although it is 
also quite frequently met with in the short bones of the carpus 
and tarsus, and some of the flat and irregular bones, as the 
ribs, scapula, ilium, and vertebrae. Direct infection is never 
observed, and when the disease has made its appearance it is 
only an evidence of the existence of tubercular infection at an 
earlier day, or the presence of a tubercular process in some 
other organ. We observe clinically what Miiller has demon- 
strated experimentally, that when the bacilli of tuberculosis are 
present in the blood current, very often localization takes place 
near the epiphyseal cartilage in young persons by the microbes 
becoming arrested in one of the terminal branches of an artery, 
the lumen of which becomes obliterated by the presence of an 
embolus of granulation tissue containing bacilli, or the lumen of 
the vessel is gradually diminished by the formation of a mural 
thrombus, which forms around bacilli implanted upon the vessel 
wall, and the lumen of the vessel is finally completely ob- 
structed by the growth of the thrombus. The new vessels 
in the vicinity of the centres of growth in the bones of young 
persons, on account of their imperfect structure and irregular 
contour, furnish the most favorable conditions for the arrest of 
floating granular matter and the localization of pathogenic 
microbes. This predisposing anatomical element goes far to 
explain the frequency with which we meet with tubercular foci 
in the epiphyseal extremities of the long bones. Before the age 
of puberty it is safe to state that the primary lesion in tuber- 
cular affections of joints is located in one or both of the epi- 
physes of the bones which enter into the formation of the joint, 
while in the adult primary tuberculosis of the synovial membrane 
is more frequently met with. As age advances and the process 
of ossification is completed, the predisposing localizing causes 
in bone seem to disappear, while the synovial membrane 
becomes more susceptible to primary localization. 

Of 204 specimens examined by Miiller and quoted by Konig 
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(Die Tuberculose der Knochen und Gelenke^ Berlin, 1884, p. 66), 
158 were primary osteal and 46 primary synovial tuberculosis. 

As soon as embolic infection in bone has taken place, a process 
of decalcification occurs around the tubercular embolus or 
thrombus, and the preexisting connective tissue is transformed 
into embryonal or granulation tissue which imparts to the 
product of the specific inflammation its characteristic fungous 
appearance. It is not often that only a single focus of tubercular 
infection in bone is present ; more frequently, two or three 
foci appear at the same time or in slow or rapid succession, and 
it is not unusual to find that two neighboring epiphyses are 
infected at the same time, or during the course of the disease. 
The granulation tissue in bone undergoes the same secondary 
degenerative tissue-changes as in the lymphatic glands, hence, 
in advanced cases we expect to meet with caseation, liquefaction 
of the caseous material, and suppuration in cases of secondary 
infection with pyogenic microbes. The obstruction of a small 
artery by an embolus or thrombus which contains the bacilli of 
tuberculosis usually leads to sequestration of a triangular piece 
of bone which maps out the area of tissue which received its 
blood-supply from the obstructed vessel ; thus the triangular 
sequestra are formed that are so frequently met with in osteal 
tuberculosis of the epiphyseal extremities. It is seldom that 
tuberculosis of bone develops in the course of pulmonary tuber- 
culosis, but pulmonary and miliary tuberculosis can often be 
traced to a tuberculous focus in a bone. The intimate relations 
which exist between the tubercular nodule in bone and the 
bloodvessels furnish a satisfactory explanation of the frequency 
with which systemic infection takes place. As soon as the 
granulation process reaches an adjacent vein, the tissues of the 
vein-wall undergo the same process, and the bacilli reach the 
lumen of the vessel and reenter the systemic circulation, and 
give rise to miliary tuberculosis in organs which are anatom- 
ically predisposed to localization. As long as decalcification of 
the surrounding bone goes on, the infection is progressive ; 
but as soon as sclerosis takes place the process becomes limited, 
as the microorganisms are shut in, as it were, by an impermeable 
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wall of sclerosed bone. The most unfavorable conditions are 
created in cases in which the tubercular focus becomes the seat 
of a secondary infection with pyogenic microbes, as the suppura- 
tive process opens up to the bacillus of tuberculosis new areas for 
infection in which the resistance of the tissues to tubercular 
infection has already been greatly diminished. It is also during 
the suppurative stage that joint complications are most likely to 
arise. The clinical history of cases of tuberculosis of bone, as 
well as the niacroscnplcal and microscopical appearances of 
the lesion, is typical of tuberculosis as found in other organs. 
The crucial test which proves the tubercular character of most 
of the chronic inflammatory affections of bone in children has 
been furnished by bacteriological investigations. Most of the 
investigators who have studied this subject agree that in tuber- 
cular bone affections it is sometimes very difficult to find the 
bacillus, that it is not found in great abundance, and that some- 
times it has evaded even the most careful search. 

Schuchardt and Krause (" Ueber das Vorkommen der Tuber- 
kel-bacillen bei fungiisen und scrophulosen Entziindnngen," 
Fortschritte der Medicin, B. i. No. 2, p. 277) examined a great 
variety of tubercular lesions and came to the conclusion that 
tubercle bacilli are present without exception, but, as a rule, few 
in number, and only to be found after long and patient search. 
They found them invariably present in cases of secondary and 
primary tuberculosis of ."iynovial membranes, tuberculosis of 
bone, in tubercular abscesses, and in the latter cases not in the 
pus, but in the granulations of the abscess-wall. 

Renken ( Jahrbuck /. Kinderluilkunde, B. xxv.) found the 
bacillus of tuberculosis in all cases of spina ventosa which he 
examined. 

Miiller ("Ueber den Befund von Tuberkel-bacillen bei fun- 
giisen Knochen und Gelenkaffectionen," CentraldlatC f. Chirurgie, 
1884. No. 3) studied carefully numerous specimens of synovial 
and bone tuberculosis with special reference to the existence of 
the bacillus of tuberculosis, and although the results in a num- 
ber of cases were negative, he believes that the most intimate 
and direct etiological relations exist between the bacillus and 
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all tubercular lesions in bones and joints. Among others who 
have shown the never-failing presence of the bacillus of tuber- 
culosis in different forms of surgical tuberculosis, including 
bones and joints, may be mentioned Kanzler (*'Ueber das Vork- 
otnmen des Tuberkel-bacillus in scrophulosen Localerkrankun- 
gen," BerL klin, Wochenschrift, 1884, pp. 23-41), Mogling 
{Ueber chirurgische Tuberculosen, Dissertation, Tubingen, 1884), 
Bouilly ("Note sur la presence des.bacilles dans les lesions 
chirurgicales tuberculeuses," Revue de Chirurgie, 1883, No. ii), 
and Letulle {Gaz, hebd. de MSd. et Chir., 1884, 49, 51, 52). 
Kanzler wished to make a distinction between scrofulous affec- 
tions and tuberculosis, as he found the bacilli not as constant in 
the former, and observed that after implantation of tissue of 
scrofulous affections in animals, the process was slower than 
after inoculation with tubercular products. Letulle considers 
scrofula and tuberculosis as belonging to one and the same 
disease, of which the former constitutes the milder form, and 
appearing externally, while the latter represents the graver form, 
attacking in preference the internal organs. The points made 
by the last two authors are too unimportant in still maintaining 
a scientific, or even practical distinction between scrofula and 
tuberculosis. The surgeon must recognize every lesion as tuber- 
cular in its origin, nature, and course in which the bacillus of 
tuberculosis can be constantly found, and from which successful 
cultivations can be made, and with which the disease in animals 
can be produced by inoculation. 

4. Joints. — Tuberculosis of joints is so closely related to the 
same disease in bone, that it often follows the latter, and when it 
occurs as a primary lesion it not seldom extends to the subjacent 
bone. As stated above, it occurs more frequently as a primary 
lesion in the adult than in children. Primary infection is only 
possible through a wound of a joint, as in the case referred to 
under the head of inoculation-tuberculosis. Tubercular infec- 
tion of an intact joint presupposes the entrance of the bacillus 
of tuberculosis through some infection-atrium into the systemic 
circulation, or, the diffusion of bacilli through the same channel 
from some preexisting tubercular focus, and the localization of 
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floating bacilli in the synovial membrane by capillary embolism, 
or mural implantation. A single tubercular nodule on the sur- 
face of the synovial membrane may lead in a comparatively 
short time to diffuse tuberculosis over the entire surface of the 
membrane by local diffusion of the microbe, in which the 
movements of the joint play an important part. When the 
synovial surface has become the seat of diffuse tuberculosis, the 
tissues undergo the same pathological changes as during the 
first stage of tuberculosis in other organs, and it is the charac- 
teristic granulation tissue which has given to this form of 
arthritis the name of fungous synovitis and synovitis hyperplas- 
tica granulosa. During the early stages of the disease the 
surgeon meets with two distinct classes; in one the tubercular 
infection produces a pulpous condition of the entire synovial 
sac, with little or no effusion into the joint, the swelling being 
due entirely to the presence of a thick layer of granulation 
tissue, the true tumor albus of the older writers. This form 
of tuberculosis gives rise at an early stage to extensive de- 
formity of the joint, flexion, rotation, and, in the case of the 
knee-joint, partial dislocation of the tibia backward. In the 
other .variety, the fungous granulations are less marked, but a 
copious effusion into the knee-joint takes place, which simu- 
lates a catarrhal synovitis until time and the effect of treatment 
enable the surgeon to make a correct differential diagnosis. 
In this form Konig assures us that he has never observed a ten- 
dency to flexion, or any other form of displacement of the joint 
surfaces. If suppuration takes place, which is not very often 
the case, it begins in the granulations which cover the synovial 
membrane, and the pus accumulates in the cavity of the joint 
until perforation of the capsule takes place. During the suppu- 
rative process, the superficial granulations are destroyed, and 
the tubercular infection penetrates deeper, and as, during the 
destructive process, bloodvessels are destroyed the patient is 
exposed to the additional risks of general infection. If such a 
joint opens spontaneously, or is not incised under the strictest 
antiseptic precautions, the additional infection from without 
leads to the most serious consequences, as under these circum- 
stances the pus microbes are brought in contact with a surface 
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which has been admirably prepared for suppurative and septic 
processes by the antecedent pathological processes. 

Tuberculosis of a joint may terminate in a spontaneous cure 
in cases in which the intensity of the infection is slight, or the 
resistance on the part of the patient is so great that the fungous 
granulations do not undergo degenerative changes, but are 
converted into connective tissue. A partial or complete syne- 
chia of the joint is often one of the unavoidable results in such 
cases. This endeavor on the part of the organism to limit 
extension of the disease is often observed in cases in which the 
joint affection occurs in connection with osteal tuberculosis. 
As soon as the joint is perforated a wall of granulation tissue is 
thrown out around the seat of infection and under favorable 
circumstances a partition of cicatricial tissue is formed which 
isolates the infected from the intact portion of the joint. In 
such instances we have an illustration how the tubercular 
process is retarded, and sometimes permanently arrested by 
the transformation of granulation into connective tissue. For 
such a favorable termination to take place it is necessary that 
the tubercular virus should become attenuated by age, or want 
of a proper nutrient medium, or that the pathogenic effect of 
the bacilli should be neutralized by an adequate resistance on 
the part of the tissue before degenerative changes have occurred 
in the granulation tissue. An exceedingly practical observation 
has been recently made by a number of surgeons in reference 
to the influence of operative interference in tuberculous joints 
in the dissemination of the disease. Konig observed in his own 
practice sixteen cases of miliary tuberculosis following shortly- 
after resection of tuberculous joints, and he believes that the 
generalization of the process was favored, if not directly pro- 
duced, by the operation. It is not difficult to conceive the modus 
operandi of such an occurrence. The resection wound opens 
numerous veins in the bone, the lumina of which remain patent 
ready for the introduction of minute fragments of granulation, 
tissue or bacilli, which, on entering the venous circulation, are 
the direct cause of metastatic tuberculosis in distant organs. 

Wartmann {Deutsche Zeitschrift f, Chirurgie, B. xxiv. Hefte 5,., 
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6), after giving a careful account of the results following exci.sion 
of tuberculous joints in the hospital practice of Feurer. has 
collected from the practice of different operators 837 cases of 
excisions for tuberculosis. Of this number, 225 died. Of the 
fatal cases, in 26 death followed the operation closely, and re- 
sulted from acute tuberculosis, probably induced by the operation. 
In these cases we must take it for granted that a tubercular focus 
during the operation furnished the essential fragments of granula- 
tion tissue, or free bacilli which were aspirated, or forced into the 
openings of wounded vessels, and through them into the general 
circulation. That fungous synovitis is a genuine tuberculosis 
has been abundantly illustrated by clinical experience, micro- 
scopical examinations, and particularly the results obtained by 
implantation experiments in animals. I will only refer to the 
work of Cavel (Senn : Four Months Among the Surgcmis of 
Europe, 1887, Chicago, p. 154) in this connection, who has 
been studying in a systematic manner the diagnostic value of 
implantation of tubercular material in animals, mainly guinea- 
pigs. Granulation tissue from tubercular joints in his experi- 
ments on guinea-pigs invariably produced acute, diffuse tubercu- 
losis, and death in from five to six weeks. The course of the 
disease in the animal is typical; at the point of inoculation a 
hard nodule appears first, the result of a traumatic inflammation 
of the tissues around the graft. Next a lymphatic gland becomes 
enlarged in the immediate vicinity of the primary seat of infec- 
tion, which is always done in the flank, consequently the inguinal 
glands enlarge first. Glandular infection increases rapidly; after 
the whole chain of lymphatic glands in the groin are involved, 
the axillary glands become affected. At the post-mortem ex- 
amination it was always found that of the internal organs the 
spleen becomes affected first, then the liver and lungs, but 
usually the disease is so diffuse that scarcely an organ remains 
exempt. When the diagnosis between syphilis and tuberculosis 
cannot be made, either clinically or by aid of the microscope, 
inoculation experiments always give positive and reliable infor- 
mation. When the lesion is tubercular the animal always 
becomes tubercular and dies. When it is syphilitic, the inocula- 
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tion is harmless, and the animal remaihs well. So far, only one 
animal that was inoculated with tuberculous material has lived 
for five months, and in this case a large abscess formed at the 
point of inoculation a few weeks after the operation. Examina- 
tion of the contents of the abscess showed abundant bacilli of 
tuberculosis ; a gland in the groin remains enlarged, and the 
disease, if not arrested by the suppurative inflammation, may 
have become latent. 

5. Tendon-sheaths. — Tuberculosis of the tendon-sheaths, or, 
as Hueter terms it, tendo-vaginalis granulosa , has only recently 
been recognized and described as an independent primary lesion. 
Hueter, in his most admirable text-book on surgery (Gnindriss 
der Chirurgie, B. i, S. 127), says that this affection is seldom 
met with as a primary lesion, but that it appears usually as a 
complication of joint tuberculosis. Volkmann, in his classical 
article on diseases of joints (*' Die Krankheiten der Bewegungs- 
organe," Pitha u, Billroth, B. xi. p. 866), devotes only a few 
sentences to this part of his subject. The first scientific treatise 
on this affection came from the clinic at Gottingen by Riedel. 
Another important paper on the same subject was published by 
Beger (" Die Tuberculose der Sehnenscheiden," Deutsche Zeit- 
schrift f, Chirurgie, B. xxi. p. 335), who reports four cases that 
occurred in the clinic at Leipzig. 

The chronic tendo-synovitis, or compound ganglion of the 
older text-books, has been shown to be, on careful clinical 
observation, microscopical examination, and bacteriological 
research, cases of local tuberculosis. The extension of tuber- 
cular processes along tendon-sheaths from a tuberculous joint 
after perforation has, for a long time, been known to occur, but 
as a primary lesion it has only been recently introduced into 
surgical nomenclature. When this affection occurs primarily 
and independently of tuberculosis of an adjacent joint, infection 
with the bacillus of tuberculosis takes place by localization of 
floating microbes in some small vessel, and subsequently the 
pathological processes in the tendon-sheaths resemble those of 
tuberculous joints. In some cases the products of the disease 
are massive granulations which occupy the inner surface of the 
tendon-sheath, in others the fungosity is less, but a copious syno- 
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vial exudation is thrown out, while in a third class the granu- 
lations form hard white masses, the so-called corpora orysoidea. 
The intrinsic tendency of the disease consists in progressive 
extension by continuity of structure along the tendon primarily 
affected, and when this tendon is part of a compound tendon 
the disease gradually creeps from tendon to tendon until all of 
the sheaths are involved. As this affection is met with most 
frequently in the tendon-sheaths surrounding the carpus, and 
as these sheaths are not infrequently in direct communication 
with the wrist -joint by means of small synovial sacs, it extends 
to the joint by continuity of surface. 

Konig (" Die Bedeiitung des Faserstonfes fur die pathologisch- 
anatomische und die klinische Entwicklung der Gelenk und 
Sehnenscheiden-Tuberculose," Centralblatt f. d. gesammte Med., 
1886, No. 25) assigns to the bacillus of tuberculosis properties 
which place it among the agents which produce fibrinous inflam- 
mation. The rice bodies in the tendon-sheaths the seat of a 
chronic inflammation he considers as the product of a fibrinous 
inflammation caused by the presence of the bacillus of tubercu- 
losis. Nicaise, Poulet, and Villard ( Nature tuberculeuse des 
hygromes et des synovites lendineuses a grams risifortnes, 1S84) 
examined four cases of hygroma containing rice bodies, and 
found in all of them the bacillus of tuberculosis. I have ob- 
served this form of inflammation of the tendon-sheaths in the 
common extensors and flexors of the hand, the peroncus longus, 
the tendon of the patella, and thetendo-AchilHs. One of these 
cases was remarkable for its acuity. The patient was a man 
sixty years- of age, laborer, and addicted to intemperance. 
About the beginning of the year I examined him at the request 
of another physician, and found an oblong swelling on the dor- 
sum of the hand corresponding to the extensor tendon of the 
index finger. The swelling was not painful, and but little tender 
on pressure. Fluctuation was well marked; on deep pressure 
movable bodies could be distinctly felt which were recognized as 
corpora oryzoidea. An operation was advised, but was declined. 
A few weeks ago the patient was admitted into the Milwaukee 
Hospital, being completely incapacitated from following his 
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occupation. At this time the dorsum of the hand corresponding! 
to the index and middle fingers, and the radial aspect of the fore* 
arm as far as the middle, presented a continuous swelling with 
well-marked fluctuation. The swelling had become painful, 
and exceedingly tender on pressure. Under strict antiseptic 
precautions the swelling was incised in its entire length, and a 
large quantity of synovia-like fluid and softened rice bodies 
escaped. The sheath of the extensor communis digitorum and , 
extensors of the wrist were lined with a thick layer of fungous j 
granulations, and near the annular ligament numerous loose 
attached rice bodies were found. The tend on -sheaths were 
carefully dissected out, and the whole wound, after thorough 
disinfection, dusted with iodofomi, drained and sutured. A 
copious antiseptic dressing of iodoform gauze and sublimated 
moss was applied, and the forearm and hand fixed upon an 
anterior splint. Inoculations of the fluid from the sheath upon 
potato remained sterile. Cultivation upon solidified serum, 
obtained from a hydrocele, showed, after a few weeks, a scanty 
culture of the bacillus of tuberculosis. Implantation of one of 
the rice bodies into the subcutaneous connective tissue of a. 
guinea-pig resulted in a typical tuberculosis, starting from the ' 
point of inoculation, spreading to adjacent lymphatic glands, 
and finally resulting in miliary tuberculosis. 

6. Peritoneum. — Primary tuberculosis of the peritoneum has 
recently been described as a local tuberculosis amenable in some 
cases, at least, to operative treatment. Localization of the 
bacillus takes place in accordance with the form of tuberculosis, 
of which three distinct varieties are recognized by-pathologists 
and clinicians: 

a. As a part of a general diffuse tuberculosis ; 

6. Extension of an adjacent tubercular process to the perito- 
neum; and 

c. As a primary tuberculosis. 

For the surgeon, only those cases have interest which are 
classified under the second and third varieties. The prevalence 
of the affection in the female sex among the cases which have 
been reported, points to the Fallopian tubes as the primary seat^ 
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of infection with secondary invasion of the peritoneum from 
this source. Although the genital organs in the male are more 
frequently the seat of tuberculosis than in the female, so far only 
two cases of peritoneal tuberculosis in males have been reported, 
one by Kiimmell and the other by Lindfors. Tuberculosis of 
the peritoneum by extension from a tuberculous focus in the 
genital organs can only mean an infection by contact, the 
bacillus of tuberculosis transferred from the primary seat of 
inTec^tion, and localization by implantation upon the peritoneal 
surface. Implantation experiments in animals furnish a good 
illustration of the maimer in which the process becomes diffuse. 
At tine point of implantation a granulation mass forms around 
the graft, and from here innumerable tubercle nodules take 
their starting-point, forming everywhere granulation-tissue, in 
whic^h the bacillus may have found a new habitat. The move- 
nierits of the abdominal walls and the peristaltic action of the 
intestines are potent factors concerned in the local dissemination 
of the tubercular infection. In primary tuberculosis of the peri- 
toneum the infection takes place in the same manner as in intact 
joints, by floating bacilli becoming arrested in the capillary 
vessels of the membrane where the primary nodule forms, from 
which again, as from a graft, dissemination takes place. These 
cases are, in the true sense of the word, not cases of primary 
tuo^j-QyjQsjs^ as the peritoneal affection is only a local expres- 
sion, of an antecedent infection. In peritoneal tuberculosis we 
observe the same tendency to limitation of the infective process 
^^ in joints, by the formation of an impenetrable wall of con- 
"^^tive tissue, which imparts so often to this form of peritonitis 
its circumscribed character. 

iCiimmell ('*Ueber Laparotomie bei Bauchfelltuberculose," 

^'^^^i^andl. de'r Deutschen Gesellschaft f. Chirurgie, 1887, p. 323) 

l^olcg upon this form of peritoneal tuberculosis as a purely local 

^nection amenable to surgical treatment in the same sense as a 

tuberculosis of joints. That some of these cases can be perma- 

^^utly cured by local treatment is well shown by a case treated by 

"^^^ Spencer Wells twenty-six years ago by abdominal section, 

^«^e patient having remained up to this time in perfect health. 




In a recent paper on this subject Fehling (" BeitrJlge zur Lapa- 
rotomie bei Peritonealtuberculose," Correspondenzblattf. Sckwei~ 
zer iirzte, 1SS7) reports four cases of his own, and gives an 
account of all the operations which have been done, 21 in num- 
ber. Of this number, 15 recovered, and the patients are known 
to have been well from i year to 23 years, and in a number of 
cases their condition was learned 4 to 5 years after the opera- 
tion. 6 of the patients died ; 2 of sepsis, i of pyjemia several 
months after the operation, and 3 of the continuance of the 
disease for which the operation was done. In 5 of the cases 
ascites attended the tuberculosis, and in 3 the swelling was not 
due to effusion but to adhesions between the intestinal loops, 
which were covered with miliary nodules. 

Of fifty-four cases of laparotomy {jWfrf/'iTii/ A'ifa'.r, July 14, 1888) 
in tubercular patients, collected by Trzebicky, four died from 
the immediate consequences of the operation, while in a fifth, 
death occurred after the operation from acute tuberculosis, 
though the fluid had not re-accumulated. One case died in 
four months of general tuberculosis without the peritonitis dis- 
appearing; cures resulted in forty cases, though here and there 
evidence of pulmonary tuberculosis was reported. The majority 
of cases were females, which may find its explanation in the fact 
that most were operated upon under an error in the diagnosis of 
ovarian cyst. The statistics are yet too meagre, the correctness 
of diagnosis not entirely above doubt, and the period of obser- 
vation after operation not long enough ; but, in view of the results, 
there is no longer any justification for expectant treatment. 
Even though in some cases recovery was not permanent, the 
fluid did not re-accumulate, and the patients were relieved of their 
distress. Spontaneous recovery from tubercular peritonitis is 
exceptional, and operative interference is indicated the more, as 
it would seem that, in many cases, tuberculosis of the perito- 
neum is a primary affection, and the source of general infection. 

As all other therapeutical measures are futile in such cases, 
and laparotomy under antiseptic principles may be considered 
free from danger, the operation is certainly indicated. It con- 
sists in a free incision, thorough evacuation of the fluid, and free 
drainage. 



^ 
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most recent and comprehensive work on tuberculosis of 
th^ p>eritoneum, which has just appeared from the pen of Vierordt 
C* X-7eber die Tuberculose der serosen Haute/* Zeitschrift f, klin, 
J^^^^s-c^icin^ B. xiii. Heft 2), should be consulted by those who wish 
to secure for reference an exhaustive treatise on this subject. 

7- Mouth. — We have now every reason to believe that many 

^a-s^^ of ulceration of the tongue and cavity of the mouth which 

hav^ been heretofore diagnosticated and treated as carcinoma, 

'^^^i*^ not carcinoma, but tuberculosis. The recent advances made 

^"^ t:ln.e microscopical, bacteriological, and experimental methods 

^^ ^:>camination have succeeded in separating from syphilitic 

aflfe cations and malignant diseases of the mouth a number of cases 

^'^^^ic^h belong to the long list of affections which are now clas- 

^*fi^<d under the head of surgical tuberculosis. The cavity of 

trie mouth is exposed to direct infection of microorganisms 

^^*^ic^h might be contained in the air we breathe, the food we 

^^^» snd the water we drink. Remembering the frequency with 

^"ic^h superficial abrasions and ulcerations occur in this locality, 

^^ not strange that primary tuberculosis should occasionally 

^^'v^lop here. The tubercle bacillus produces the same tissue- 

^*^^.nges here as on the surface of the skin, the primary patho- 

^Sical change consisting of granulation tissue which undergoes 

^^^1 ocular retrograde tissue metamorphosis followed by ulcera- 

^^^>^« The tubercular ulcer is covered by the products of inter- 

^^istl necrosis, and is surrounded by a zone of infiltration, 

*^ic:h, however, does not present the same feeling of hardness 

^^ ^^srcinoma. Schliferowitsch (** Ueber Tuberculose der Mund- 

^^'^Xq^' * Deutsche Zeitschrift f. Chirurgie, B. xxvi. Hefte 5 u. 6) 

an exhaustive rSsumS of the literature on this subject to 

:, and has collected all the recorded cases in which the diag- 

^^^is of tubercular disease of the cavity of the mouth could be 

'^e with some degree of certainty. The cases number 88, 



included those of primary and secondary tuberculosis. 

m a careful study of this affection he has come to the con- 

^^ion that it occurs seldom in the very young, and that it 

^^cks most frequently persons between forty and fifty years 

* ^ge. The appearance of the tubercular ulcer is character- 
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istic. If on the tongue, it is found on the borders near the tip 
of the organ. It appears as an oblong ulcer, with raised, ragged 
borders of firm consistence, showing the color of fresh granula- 
tions. The floor appears as if covered by a pseudo-membrane ; 
if this covering is removed, the surface left easily bleeds. The 
surface of the ulcer is uneven, as if covered with papillae. The 
discharge of pus is slight, and, in many cases, miliary abscesses 
may be found around the ulcer. Pain is not as severe as in 
carcinoma. Lymphatic glands may become secondarily infected, 
but this is not often the case. In the primary form of the disease 
the presence of tubercle bacilli is the safest criterion in fixing 
the diagnosis. 

8. Genital Organs. — Cornet has made some experiments on 
tuberculosis of the genital organs in animals. In rubbing a 
pure culture of tubercle bacilli in abrasions of the penis, he 
produced a tubercular lesion of that organ. In bitches tuber- 
culosis of the vagina and uterus could be produced by injection 
of a pure culture into the vagina. The local lesions were 
followed by general tuberculosis. 

a. Female. Direct tubercular infection of the genital tract 
in women has been observed, but the cases so far reported are 
few. Zweigbaum {Centralblatt f. Bacteriologie und Parasiten- 
kunde, B. xi. p. 558) describes a case of primary tuberculosis of 
the portio vaginalis uteri, which, at the time of examination, 
appeared in the shape of an ulcer the size of a walnut, with 
thick, indurated margins, and cheesy floor. Numerous tubercle 
bacilli were found in the secretion taken from the surface of 
the ulcer. Evidences of pulmonary tuberculosis were apparent 
at this time. After a few weeks the ulcer extended toward 
the left vaginal wall and left labia majora. A section of a frag- 
ment of tissue removed from these parts on staining showed 
numerous bacilli. This form of tuberculosis is not frequent, 
as the author could find only two cases of vulvo-tuberculosis 
in literature, although genital tuberculosis is quite a frequent 
affection. In the absence of tubercular lesions of the vagina 
and uterus, it is doubtful, if infection of the Fallopian tubes can 
take place by the entrance of the bacillus through the genital 
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tract, and the relatively frequent occurrence of the disease in 
that part of the genital organs is only explainable by attributing 
it to auto-infection in the same way as we have explained the 
occurrence, for instance, of primary tuberculosis of joints and 
peritoneum. We can only safely assume that tubercular infec- 
tion of the tube often, if not always, takes place upon the basis 
of preexisting pathological- conditions, taking it for granted 
that the healthy tubes do not present favorable conditions for 
the localization of the tubercle bacilli. A catarrhal condition 
of the lining membrane of the tubes, as in other organs, un- 
doubtedly acts, in many instances, as a predisposing cause to 
localization of preexisting microorganisms in the circulation. 

b. Male. In the male primary tuberculosis is most frequently 
observed in the epididymis, for the reason that the vessels in 
this structure are more tortuous and smaller than in the remain- 
ing portion of the testicle, or the vas deferens. Saltzman states 
{Centralblatt fAr klin. Median, i8S8, No. ii) that these ana- 
tomical conditions are important factors in the arrest and locali- 
zation of floating bacilli. That in cases of tuberculosis of the 
testicle we are only dealing with an external manifestation of 
an antecedent infection, becomes apparent by the clinical obser- 
vation that not infrequently botii testicles are infected, either 
simultaneously or some time apart, showing that the infection 
came from the same source. In other cases the primary locali- 
zation takes place in the vesicul^e seminales, or in the structure 
of the prostate gland. Tuberculosis of the genital organsin the 
male furnishes one of the best examples of the typical course of 
local tuberculosis. The disease extends by continuity of struc- 
ture often to a great distance from its starting-point. Nothing 
is more familiar than the clinical course of a case of tuberculosis 
of the testicle. A small, hard nodule is first detected in the 
epididymis, and from this starting-point the whole structure of 
the epididymis is infected, when the infection slowly, but surely, 
extends along the vas deferens to the vesicula: seminales, the 
prostate gland, and bladder, and from this viscus along the 
ureters to the pelvis of the kidney. As a rule, the disease 
remains limited to the genito-urinary organs, but, in some 
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instances, metastatic infection takes place, either from the 
geni to-urinary organs, or from the primary source of infection. 
A gentleman is now under my treatment who illustrates a 
number of interesting points descriptive of the clinical behavior 
of genital tuberculosis. He is thirty-five years of age, married 
for ten years; the marriage has been childless. He claims that 
he has never had syphilis or gonorrhcea. Tuberculosis is heredi- 
tary in the family. Nine years ago he noticed a small, hard 
swelling ill the epididymis of both testicles. Two years ago 
symptoms of cystitis appeared which were not much improved- 
by internal medication, and irrigation of the bladder. Six 
months ago his left knee became swollen and painful, Two 
months ago he commenced to suffer from severe pain in the 
region of the left kidney. Temperature at this time varied from 
iOO° to 103° F. A swelling soon formed in the left lumbar 
region, and four weeks ago I made an incision in the lumbar 
region along the outer border of the erector spinse muscles down 
to the kidney and evacuated a large quantity of pus. Through 
this incision the kidney could be distinctly felt, and by passing 
the finger around it, it appeared to be separated from the struc- 
tures surrounding it The left knee presents all the appearances 
of advanced tuberculosis. Pulmonary tuberculosis is not present. 
The disease in both testicles remains latent, the testicles proper 
are intact, the epididymis moderately swollen and indurated, 
the vas deferens on each side somewhat firmer than normal. 
The disease has extended from the epididymis to the pelvis of 
the kidneys, all of the intervening organs being involved in the 
tubercular process. The only apparent manifestation of general ■ 
tuberculosis is presented by the left knee. An interesting 
feature in this case is the formation of a para-nephritic abscess 
around a pyelo-nephritic kidney, which must be referred to a. 
secondary infection with pus microbes. 

Striimpell (" Beitriige zur Diagnostik u, Aetiologie der Tuber-- 
kulose des mJinnlichen Urogenital -a pparates,' Afdnc/t. med, 
IVockensckri/t, B, xxxiv. No. 31, 1887), after a careful study of 
four cases of primary tuberculosis of the geni to-urinary organs 
in men, came to the conclusion that infection takes place through 
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tlie urethra. The tubercle baciUi, finding no place for localiza- 
tion and growth in the urethra and bladder, finally reach the 
prostate gland, or the epididymis, the whole process resembling 
inhalation-tuberculosis, in which the disease manifests itself not 
in the mucous membrane of the bronchial tubes, but in the 
^.pices of the lungs. 

c. Mamma, A number of well-authenticated cases of primary 
tuberculosis of the mamma have recently been reported. So 
r as the infection is concerned, the breast must be considered 
s an appendage of the skin. The bacillus of tuberculosis, from 
A^vithout, may effect entrance into the gland through the milk- 
acts, in which case the inflammatory process commences in 
e parenchyma of the gland, or it may enter through a- fissure, 
wi which case the process is primarily interstitial. Where direct 
:Bifection from without can be excluded, the disease is the result 
f auto-infection, and, on this account, the prognosis is always 
ore unfavarable. The regional dissemination takes place along 
he chain of the axillary lymphatic glands. Orthmann (** Ueber 
uberkulose der weiblichen Brustdriise," etc., Virchow's ArchiVy 
. c. Heft 3) examined the enlarged lymphatic glands in a case 
tuberculosis of the mamma, and found numerous tubercle 
acilli. 

Tubercular Abscess. — The specific effect of the bacillus of 
uberculosis on the tissue is to produce a chronic inflammation 
"%ivhich invariably results in the production of granulation tissue. 

• 

The granulation tissue must be considered in the light of a 
;^rotective wall to the surrounding healthy tissue. The degen- 
erative changes which take place in the granulation tissue are 
•^:aused by local anaemia and the chemical action of the ptomaines 
^)f the tubercle bacilli, and consist in caseation and liquefaction 
^)f the cheesy material into a fluid which has always been 
regarded as pus until recent investigations have shown that it 
is simply the product of retrograde tissue metamorphosis. I 
^believe that it can now be considered as a settled fact that the 
lacillus of tuberculosis produces no suppuration, that its pres- 
ence only indicates a specific form of inflammation, which 
terminates invariably in the formation of granulation tissue, and 
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that when suppuration occurs secondary infection with pus 
microbes has taken place. A tubercular abscess, without the 
presence of pus microbes, does not contain pus, but the products 
of degenerative changes in the fungous granulations. If the 
bacillus meets with sufficient resistance on the part of the sur- 
rounding tissues, it finally exhausts the nutritive material in the 
granulations and dies, or remains in a latent condition, the 
granulation material is converted into cicatricial tissue, and 
the local lesion is cured. These are the cases which terminate 
most frequently in spontaneous cure. If liquefaction of the 
infected tissues takes place and the products of degeneration 
are absorbed, a similar favorable termination is possible. If 
the same product is evacuated by incision under antiseptic pre- 
cautions, a spontaneous cure is accelerated. If, on the other 
hand, a secondary infection with pus microbes takes place, the 
patient incurs the danger of septic infection and local and 
general dissemination of the tubercular process. 

That the bacilli do not grow in a tubercular^ abscess has 
been definitely settled by Schlegtendal ('* Ueber das Vorkom- 
men der Tuberkel-bacillen im Eiter," Fortschitte der Medizin^ 
Bd. I, p. 537). He examined five hundred and twenty speci- 
mens of pus from tubercular abscesses and found bacilli present 
in only 75 per cent. Garrfe ("Aetiologie der kalten Abscesse ; 
Driiseneiterung; Weichtheil- und Knochen-abscesse und der 
Tuberculosen Gelenkeiterungen." Deutsche tned, Wochenschrift^ 
1886, No. 34) has also made an extended series of observations 
to ascertain the presence of the tubercle bacillus in cold ab- 
scesses. According to this author, many tubercular ulcerations 
and abscesses are the result of a mixed infection, as has been 
claimed by Hoffa for some cases of empyaema in cases of pul- 
monary or pleural tuberculosis. In cold abscesses, and in the pus 
of tubercular cavities in bone, no pus microbes could be found, 
not even in cases that pursued a rapid course. Cultivations of 
such pus remained sterile, while inoculations produced typical 
tuberculosis. In such instances the pus examined under the 
microscope showed none of the morphological elements of pus, 
but was seen to consist of an emulsion composed of detritus of 
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broken-down tissue suspended in serum. He affirmed that it is 
possible that in many cases of suppuration following in the 
course of a tubercular process pus is the result of a mixed infec- 
tion, and that the pus microbes had disappeared before the ex- 
amination was made. The walls of the tubercular cavity contain 
the typical structure of the tubercular lesion, and the primary and 
essential cause of the inflammation — the bacillus of tuberculosis. 
The infection follows the migration of the abscess in whatever 
direction that may take place. If an additional infection from 
without takes place, following either a spontaneous discharge or 
after incision, the superficial granulations are destroyed by the 
suppurative process which is initiated, exposing the patient to 
the additional risks of septic infection and a more rapid local 
and general dissemination of the tubercular process. 

XVII. Anthrax. 

Synonyms: Contagious Carbuncle; Charbon; Milzbrand; 
Malignant Pustule. 

History. — As a disease among animals anthrax has been 
known since the earliest records of history. The contagious- 
ness of this disease has been recognized since the beginning of 
the eighteenth century. During the first part of this century it 
was described as a blood disease (Maladie du sang. Blutseuche 
der Schafe). Heusinger, in his classical work {Die Milzbrand- 
krankheiten der Thiere und des Menschen, Erlangen, 1850), de- 
clared anthrax to be a malarial neurosis. In the year 1855 
Pollender ('* Mikroskop. und Mikrochem. Untersuchungen des 
Milzbrandblutes, etc.," Casper's Vierteljahrsschrift f. ger, u, off, 
Medizin, Bd. viii. p. 103) published his discoveries which inaugu- 
rated a new era in the study of anthrax. As early as 1849 he 
had discovered in the blood of cattle suffering from anthrax a 
mass of innumerable fine rod-like bodies, which appeared to be 
of a vegetable nature and resembled vibriones. Brauell (** Ver- 
suche und Untersuchungen betreffend den Milzbrand des Men- 
schen und der Thiere," Virchow's Archiv, No. xi., 1857) found 
the same organisms in the blood of men, horses, and sheep 
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which had died of anthrax. He also found the same bodies 
during life in the blood of the diseased animals. 

Delafond {Reaieil de mid. ?'f/., i860, p. 726) considered this 
parasite as a kind of leptothrix. 

In 1863 appeared the work of Davaine (Cow//. r;?«rf. i/s'/'yJffli/, 
dcs Sciences, t. Iviii. p. 22) wherein he pronounced these rod-like 
bodies to be bacteria, and later he called them bacteridia. He 
believed them to be the cause of anthrax, as the disease could 
not be propagated with blood which did not contain them. 

Through the labors of Naegeli and Bollinger {Zur Pathologie 
des Milzbrandes. Miinchen, 1S72) and others the microorgan- 
isms of anthrax finally found a permanent place as the bacillus 
anthracis among the schizomycetes. 

The first positive accounts of the disease in man we owe to 
Fournier, Montfils, Thomassin, and Chabert, who published 
their description between the years 1769 and 1780. Fournier 
first distinguished the spontaneous and the communicated car- 
buncle of man. The primary existence of anthrax in man was 
asserted by Bayle in iSoo and by Davy la Chevrie in 1S07. 

Description of the Bacillus of Anthrax. — Rods 5-10 
micromillimetres long, and 1-1.25 micromillimetres broad, and 
threads made up of rods and cocci. The rods, as a rule, are 
straight, only when they grow to a considerable length and 
meet with resistance they become curved. The rods and 
threads are round, and with their ends truncated at right angles 
appear as though they had been cut off obliquely. The interior, 
as long as fission does not proceed, is perfectly homogeneous 
and absorbs aniline dyes very readily. The development of 
spores in long undivided threads, as we find them in fluid cul- 
ture media, takes place at regular intervals, where we find them 
as bright oval spots which become more and more apparent, 
marking the direction of the rods. Upon solid culture media 
the development of spores is preceded by transverse segmenta- 
tion of the rods. The cell-membrane of each section finally 
becomes the membrane of Che spore, each pole of the spore pre- 
senting a small mass of protoplasm which can be stained. 
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Two cultures of anthrax bacilli prepared from the s; 



a. With a pressure of 4 cm. of mercury, 
i. With atmospheric pressure. 
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>TAINING. — Cover-glass preparations of fluid specimens can 
stained with a watery solution of any of the aniline dyes, 
^y can be rapidly stained with a drop of fuchsin or gentian- 
^vric>let, but more satisfactorily by floating the cover-glass for 
^nty-four hours. The preparations are dried and mounted 
CZZanada balsam. The spores are not stained by the ordinary 
^tliods. Tissue sections are best stained by Gram's method, 
zi after-stained with eosin, picrocarminate of ammonium. By 
<i c> "■-■. ble staining the rods are seen to consist of a hyaline sheath 
"^^v-itJn protoplasmic contents. 

CZZTuLTiVATiON. — a. Gelatine. If a nutrient medium of 5 to 8 per 
^^^^r^X. of gelatine is inoculated, a whitish line develops in the track 
^^ "the needle puncture, and from it fine filaments spread out on 
^"■^^ sides. In a more solid nutrient gelatine the growth appears 
^'^ 1 3^ as a thick, white thread. The culture liquefies the gelatine, 
the growth subsides as a white flocculent mass. 
Agar-agar. Cultures upon a sloping surface of nutrient 
r-agar form a viscous snow-white plaque. Without access 
^^* ^ir the culture does not grow, the bacilli being aerobic. 

^. Potato. Inoculation of sterilized potato yields a very 
^^^racteristic growth. The deep chamber, containing the 
^^^^tiato, is placed in the incubator, and in' about thirty-six or 
:y-eight hours a creamy, very faintly yellowish layer forms 
'"^^^r the inoculated surface, with usually a peculiar translucent 
^ge. On removing the cover of the damp chamber a strong, 
netrating odor of sour milk is emitted. 

Inoculation Experiments. — In order to cause death of animals 
*^V inoculation of the bacillus of anthrax, the pure culture, or 
^tithracic blood, must be injected into the subcutaneous tissue, 
^tito the circulation, or the virus may be transmitted by inhala- 
tion or by feeding. Goats, hedgehogs, sparrows, cows, horses, 
guinea-pigs, and sheep, can be readily infected. Rats are less 
susceptible. Pigs, dogs, cats, white rats, and Algerian sheep 
are immune. Frogs and fish have been rendered susceptible 
by raising the temperature of the water in which they lived. 

Attenuation of Virus. — By cultivating the bacillus in neu- 
tralized bouillon at 42°-43° C. (i07.6°-i09.4° F.) for about 
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twenty days the infecting power is weakened and animals 
inoculated with it are protected against the disease. A still 
greater immunity is obtained by inoculating a second time 
with material which has been less weakened. The animals are 
then protected against the most virulent form of anthrax, but 
only for a time. A temperature of 55° C. (131° F.), or treat- 
ment with 5 to I per cent, solution of carbolic acid deprives the 
bacilli of their virulence. The virulence of the bacillus is also 
altered by passing it through different species of animals. 

Woolbridge secured immunity against anthrax in animals by 
cultivating the bacillus in an alkaline solutiou at a temperature 
of 37° C. (98.6° F.) for two days. At this time the fluid was 
filtered and a small quantity of the filtrate injected into the sub- 
cutaneous tissue of rabbits, which remained well, and subsequently 
resisted injection of most virulent anthracic blood. 

Intensification of Virus. — While it is known that some 
chemical substances exert an attenuating influence on the viru- 
lence of the anthrax bacillus, it has also been found that an 
attenuated virus will again become more virulent by adding 
certain substances. It must, therefore, be taken for granted 
that the chemical composition in which the bacillus is sus- 
pended influences in one way or the other its virulence. It 
has been found, for instance, that the addition of a minute 
quantity of lactic acid to a fluid containing the bacillus in an 
attenuated form greatly intensifies its virulence within a very 
short time. Thus, Arloing. Cornevin, and Thomas found that 
the pathogenic power of a fluid containing these bacilli, to 
which 3-J^ part of lactic acid has been added, and the mixture 
allowed to stand for twenty-four hours, was increased twofold ; 
if then a little water, containing a very easily fermentescible 
sugar is added to the mixture, and another twenty-four hours 
allowed to elapse, the virulence attains its maximum, and frogs 
inoculated with this virus die in from twelve to fifteen hours 
whereas, when inoculated with ordinary virus they live from 
forty to fifty hours. Kitt has repeated and confirmed these 
experiments. 
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Development of anthrax spores. Culture three days old ; cultivated 
St 40° C. (104° F.) on meat-peptone-agar. Gentian-iodine. Zeiss ^. 
O. 4. Magnified 2500 diam. 

a. Threads free from spores. 

d. Threads with beginning development of spores. 

c. Threads with perfect development of spores. 
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3STHRAX Infection in Man, and Clinical Varieties. — The 

fevrorite location for the development and growth of the bacillus 

of a.nthrax in man and beast is in the connective tissue ; it is, 

th^r^fore, immaterial in what manner the microorganism reaches 

tl^i^ tissue as localization here marks the beginning of the 

^is^sise. Buchner ("Ueber Aufnahme von Infectionserregern 

dur-c^h die intacte Lungenberflache," Verh, dcs Congress f, iitnere 

^^^^^^icin, 1888) has studied experimentally the entrance of the 

"^-c^i llus of anthrax through the intact surface of the lung. The 

"^-^^illus and spores were administered by inhalation in the shape 

°*^ <i3Lry powder and suspended in steam. On examining the 

°*~^^^ :irichial mucous membrane at different stages under the 

"^ ^ ^^ ^"oscope it was seen that the spores were transformed in a 

^^ *~3^ short time into bacilli, and that the latter, by their growth, 

P^^-^^^tied themselves between the cells and into the capillary 

^^sels. It was observed that the greater the pulmonary irri- 

^ <iDn was, the more the passage of the microbes was retarded. 

*^ ^^ entrance of the bacilli from the surface of the mucous 

^^ ^^ ^^ibrane into the capillary vessels was seen to depend on an 

"ve process. Only blood bacilli, to which belong the bacillus 

xithrax and the spirilli of recurrent fever, possess this property. 
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_ tubercle bacillus and the bacillus of glanders are no blood 
^^^illi, but even in infective processes with these microbes the 
"* ^ ^^ase can be produced by inhalation without primary locali- 
^^ ~ on in the lungs. Entrance of these microbes into the blood 



""^t^out alteration of the vessel wall has not been proved. 
_ ^hrax on the external surface of the body is the result of 

, ^ ^^^ct inoculation. The clinical forms vary according to the 
^^^tion of the disease, its extent, and the intensity of the 
xtion. Most all authors follow Bollinger's classification, 
ording to which all cases are brought under one of the fol- 
ding varieties: i. Anthrax acutissimus, or apoplectiformis. 
Acutus ; and 3. Subacutus. The primary location of the 
ease is in accordance with the manner in which infection has 
:en place. W. Koch (** Milzbrand u. Rauschbrand," Deutsch. 
*imrgie, Lieferung 9) states that in animals and man the 
^^^ villus can enter the organism through one of the following 
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three routes : (a) Through the skin. (d) Gastro-intestinal 
canal, (c) Respiratory passages. The microbe first multiplies 
at the primary point of invasion, and from here by entering 
the bloodvessels it is conveyed to distant parts and organs. 
The pathologico-anatomical conditions vary according to the 
primary seat of invasion and the structure of the organ the 
seat of the disease. The first tissue-changes are observed at 
the primary seat of localization. These local conditions, car- 
buncle and anthrax-oedema, give rise to symptoms propor- 
tionate to the importance of the organ involved. An anthrax 
oedema of the hand or arm is a less serious condition than 
when the same affection involves the face or neck. The local 
CL'dema at the point of infection is caused by vascular disturb- 
ances due to the presence of the bacilli within the bloodvessels 
and the interstitial inflammatory exudation caused by their 
presence. The local affection always becomes dangerous when 
the bacillus enters the bloodvessels and gives rise to general 
dissemination. When the microorganism enters the body 
through the gastro-intestinal canal with the food or drink, it 
gives rise to a primary anthrax of the intestinal canal, which 
again may become general by metastatic dissemination through 
the systemic circulation. 

Vier^off {Ueber Anthrax intestinalis beim Menschen, Disser- 
tation, Dorpat, 1885) has collected 41 cases of anthrax intes- 
tinalis, the total number which were found reported up to 1885. 
The author observed himself two cases of secondary intestinal 
anthrax in the hospital at Liga. 

Cases of secondary intestinal anthrax — that is, localization of 
the bacillus of anthrax in the mucous membrane of the intes- 
tines after external infection — were known to the older authors, 
while observations of primary localization in the digestive tract 
date only from the middle of the last century. 

Of 63 cases of anthrax in man, collected by Slessarewskji 
{Amer, Joum, Med, Sciences, 1887), the disease showed itself 
6 times on the face, 21 on the neck, and 36 in other places. 
Various theories have been advanced in explanation of the 
immediate cause of death of animals and persons infected with 
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^anthrax. In the most virulent form, the anthrax acutissimus, 
Bollinger believes that the rapid growth of the bacillus in the 
blood brings about a sudden diminution of oxygen and a sur- 
plus of carbonic acid, and that death takes place by a slow 
process of asphyxia. Against this theory it can be maintained 
that in the blood of animals which have died of the acutest form 
<>{ the disease very few bacilli can be found ; and further, that 
in the experiments made by Nencki on the blood of rabbits 
Avhich had died of this form of anthrax it was found as capable 
of oxygenation as the blood of healthy animals. The theory 
that death results from purely mechanical causes due to the 
presence of bacilli in great abundance in the bloodvessels is 
likewise not tenable, because no such fatal degree of obstruc- 
tion in the capillary circulation has been found at the post- 
mortem examinations. 

As a third hypothesis, Bollinger advanced that the bacillus 
may generate a chemical poison which may cause death by 
intoxication. 

In reference to the last-mentioned cause, Hoffa (Die Natur 
-des Milzbrandgiftes, Wiesbaden, 1886) calls attention to the 
following three possibilities : 

1. The bacilli of anthrax are in themselves poisonous, and 
with the increase in their number the quantity of the poison is 
increased in the same ratio. Against this supposition the results 
of the experiments made by Hoffa, himself, furnish the most 
conclusive proof Of a pure culture of anthrax bacilli he injected 
a large quantity directly into the jugular vein of rabbits. The 
animals thus infected showed no symptoms of acute intoxication, 
but died in the same manner as animals infected in the usual 
manner. 

2. The bacilli of anthrax produce a poison capable of pro- 
ducing fermentation in the blood, and which is soluble in the 
blood. The fact that filtered blood of animals which had died 
of anthrax did not produce toxic symptoms when injected into 
healthy animals speaks against this argument. 

3. The bacillus of anthrax separates toxic substances from 

14 
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complex combinations in the organism. This last explanation 
appears, from analogy of the views that are now entertained of 
bacteria and ptomaines, to be the most plausible, and he went 
at the task to produce such substances outside of the animal 
body upon artificial culture media. For this purpose he 
cultivated the bacillus with the greatest precautions upon 
sterilized meat kept for several weeks in an incubator at 37° C. 
(98.6° F.). The chemical product he attenuated according to 
the methods advised by Stass-Otto, Brieger, and after the more 
recent method of Fischer. By the methods of Stass-Otto and 
Fischer he succeeded in finding a substance which possessed an 
alkaline reaction, and which produced toxic effects in animals. 
A strictly pure article and an accurate chemical description of 
it could not be obtained on account of the smallness of the 
quantity which could be produced. By Brieger's method, culti- 
vations upon sterilized yolk of egg diluted with sterilized water, 
it was found impossible to obtain a toxic substance. 

The substance produced by Stass-Otto's method was used in 
experimenting on frogs, mice, guinea-pigs, and rabbits, and that 
obtained by Brieger's method on guinea-pigs and rabbits, and 
both of them produced symptoms of intoxication. After a short 
period of intoxication with increased action of the heart and 
accelerated respiration the animals became somnolent, respira- 
tions deep, slow, and irregular, assisted by the action of all 
accessory muscles of respiration ; pupils dilated ; temperature 
below normal ; diarrhoea ; feces bloody ; speedy death. At the 
necropsy the heart was found contracted, the blood was of a 
dark color, and ecchymoses of the pericardium and peritoneum 
existed ; — there were no microorganisms in the blood ; no such 
toxic substance could be produced from sterilized meat alone. 
These experiments leave but little doubt that the fatal termina- 
tion in cases of anthrax is due to the presence of ptomaines 
which are formed in the body in consequence of the action of 
the bacilli upon certain complex combinations in the organism. 
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XVIII. Glanders (Malleus humidus\ 

Although glanders in man is a rare affection, it presents from 
a bacteriological study so many points of interest that it merits 
more than a passing notice. It is one of the infectious diseases 
of which the microbic cause is now thoroughly understood. 

History. — That glanders in man occurred as an infection 
from animals has been known for a long time. Its contagious- 
ness among horses was asserted by Solleysel in the seventeenth 
century. Rindfleisch believed that he saw vibriones in the 
granular contents of glanderous abscesses. Klebs detected in 
cultures of pus taken from animals suffering from this disease 
small rods and granules, but further cultivations and inocu- 
lations in rabbits failed. The presence of minute organisms 
in cases of glanders was pointed out by MM. Christatt and 
Kiener, in 1868, and their observations were corroborated by 
MM. Bouchard, Capitan, and Charrin, who have found the 
organisms not only in parts exposed to the air, such as nasal 
ulcerations and pulmonary abscesses, but also in parts which 
are not so exposed, such as the spleen, liver, and lymphatic 
glands. 

Chaveau {Comptes rendus, t. Ixvii., No. 14) demonstrated by 
his experiments that the virus of glanders was fixed to small 
solid particles, as he found the sediment which formed after 
diluting pus with water active. This discovery marked an 
advance in the knowledge of the physical nature of the virus. 
Loffler and Schiitz are the discoverers of the bacillus of glanders 
in horses. In 1882 they made a preliminary report of their 
researches (Deutsche med, Wochenschrift , 1882, No. 52). In 
1886 Loffler published his elaborate monograph on this subject 
("Die Aetiologie der ^o\T\^x2.XiV\it\\.y' Arbeiic7i aus dent Kaiser 
lichen Gesmidheitsamte zu Berlin, B. i, pp. 141-199). Soon after 
Lofller's first paper appeared, Bouchard, Capitan, and Charrin 
published almost simultaneously the results of their researches 
and observations; but it appears from Loffler's second paper 
that none of them had been able to produce a pure culture. 
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in a fluid composed of ten cubic centimetres of distilled water, 
two drops of sulphuric acid, and one drop of a five per cent, 
solution of oxalic acid. 

Cultivation. — When cultivated on solid sterilized blood 
serum at a temperature of 38° C. (100.4° F)» ^^^ growth appears 
in the form of minute transparent drops, consisting entirely of 
the characteristic bacilli. 

Potato cultures, according to Loffler, form in three days a 
uniform amber-yellow layer which, about the sixth to eighth 
day, assumes a reddish hue, resembling the color of oxide of 
copper, which is not easily mistaken for any other culture upon 
the same soil. Upon this soil the bacilli were cultivated through 
twelve generations, and the cultures retained their activity for a 
year; whether the bacillus was capable of cultivation after this 
time is not mentioned The temperature at which cultures could 
be made to grow varied from 30° to 40° C. (86° to 104° F.). 

Kranzfeld succeeded best with a nutrient medium composed 
of meat-peptone, glycerine, agar-agar. The bacillus is destroyed 
by exposure for ten minutes to a temperature of 55° C. (131° F.). 
A three per cent, solution of carbolic acid, a one per cent, solu- 
tion of permanganate of potash, or a I : 5000 solution of corro- 
sive sublimate destroys the bacilli with certainty. Lundgren 
succeeded in obtaining an active culture in bouillon. 

Inoculation Experiments. — Kitt (" Der Rauschbrand, Zu- 
sammenfassende Skizze iiber den gegenwartigen Stand der Lite- 
ratur und Pathologie," Centralblatt fur Bacteriologie und Parasi- 
tenkunde^ Bd. i. p. 722, 1887) mentions the following animals 
susceptible of inoculation with the virus of glanders : cattle, 
sheep, goats, guinea-pigs. The horse, ass, and white rat are 
only susceptible to local infection, the animals recovering com- 
pletely and permanently after a few days. Pigs, dogs, cats> 
rabbits, the common rat, ducks, and chickens possess great im- 
munity; the inoculations at best produce only a slight local 
reaction. Loffler made his first experiments on guinea-pigs 
and the field mouse. In the guinea-pigs he observed, three to 
five days after subcutaneous injection of a pure culture, an ulcer 
at the point of inoculation, and at the end of the first week 
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swelling of the nearest lymphatic glands in a state of purulenr:^ f^=yT \V 
softening. At this stage of the disease the process often cam* .«":r^tt\e 
to a standstill and the animals recovered. In many animals th».c^^ ^yi 
disease progressed quite rapidly to a fatal termination, 
scesses were frequently found in the testicle and the epididymi 
in the male, and in the breast and external genital organs of th.«-f ^j- -^j 
female. The face, nasal cavity, and ankle-joint were also fr^-:£^ r 
quent locations for ulcerative processes. If the disease prov 
fatal, death usually occurred three or four weeks after the inocr 
lation. At the post-mortem, aside of the affections which hav^j^^^ 
been enumerated, nodules were found in the spleen, lungs, anr 
often also in the liver. Field mice proved a great deal m 
susceptible to the virus of glanders than guinea-pigs, as thx^^jj 
usually died three or four days after inoculation. The po<i^^ ^q^. 
mortem in these animals showed at the point of inoculation -^an 
infiltration from which swollen lymphatic vessels led to •^ the 
nearest lymphatic glands. In the spleen and liver, which w- ^-^ere 
always greatly enlarged, numerous small nodules were fou _^nd, 
while the remaining internal organs presented a normal app 
ance. Glanders in guinea-pigs and field mice presents a se 
of pathological changes which cannot be mistaken for any ot^ 
affection. The bacilli of glanders in the different organs cam- 
detected most readily in recent specimens. In the blood ba 
were found only in very acute cases, a circumstance which 
plains why so many inoculations with the blood of glander 
horses proved unsuccessful. 

Lundgren (**F6rsok till remodling af rots-mikroben," ffyg 
Bd. 49, Heft 2, S. 91) took a nodule from the lungs of a h 
which had died of glanders and implanted fragments of it u 
the skin of rabbits. The animals died about the nineteenth 
after the inoculation, and the necropsy revealed induration 
small abscesses at the point of infection, and small yeL^ 
nodules in the spleen, liver, lungs, testicles, and mucous m 
brane of the nose. These tissues stained with methyl- 
showed the bacilli of glanders. Implantations of spleen ti 
into other rabbits fixed the period of incubation at from el 
to twelve days. 
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Kranzfeld (**Zur Kenntniss des Rotz-bacillus/* Centralblatt 
fur Bacteriologie und Parasitenkunde, Bd. xi., No. lo) has recently 
published the results which he obtained by inoculations with 
the virus of glanders in an animal which had not hitherto been 
subjected to experimentation of this kind. He procured a pure 
culture from a nodule of a man who had died of glanders after a 
brief illness. Inoculations were made in a small rodent which 
is very numerous in the southern part of Russia, the spermo- 
philus guttatus. The course of the disease in this animal was 
almost the same as in the field mice which were used by Loffler. 
Of twenty-eight animals infected with different cultures, sixteen 
died on the fourth day, nine on the fifth, two on the seventh, and 
one on the tenth. The post-mortem appearances were always 
characteristic : a greenish-gray infiltration at the point of inocu- 
lation, and a number of nodules in the spleen, in one animal also 
very small, white nodules in the liver. Cultivations from these 
nodules yielded a pure growth of the bacillus of glanders. 

If an animal is infected by the direct injection of a pure culture 
into a vein, no serious symptoms are produced, but if soon 
thereafter one or more muscles are injured subcutaneously, the 
microbes escape through the lacerated vessels and localize at 
the seat of injury and produce a grave form of the disease. It 
has been found by experiment that the further from the trunk 
prophylactic inoculations are made the less intense is the 
local reaction. When an animal is inoculated at a distance 
from the trunk and shows no general symptoms, a subcutane- 
ous injury of any portion of the trunk will furnish conditions for 
a local form of infection. 

Glanders in Man. — The virus of glanders can only find 
entrance into the organism through a wounded surface. Whether 
infection may not also take place through the alimentary canal 
has so far not been definitely ascertained. It is certain that the 
disease cannot be contracted by eating boiled or fried meat of 
animals affected with glanders. Infection through the respira- 
tory organs is possible, as cases have been reported in which the 
lungs were the primary and only seat of the disease. The 
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disease can also be transmitted from the mother to the foetus 
in utero. 

When man is the subject of glanders bacilli are found more -^ 
constantly in the blood than in animals. In the case described _^ 

bv Weichselbaum numerous bacilli could be seen in the blood. j 

In this case a thrombus was found in one of the large menin 

geal veins which contained numerous bacilli, and which un j 

doubtedly was one of the sources of the bacilli in the circulation. ^«- 
In man the nasal mucous membrane is not as frequently affectecE:^ : 
as in animals, although Bollinger has shown that in horses th^^ ^ 
nasal cavity is not always affected, and that it may present 
normal condition even when the larynx and lungs are seriousl; 
affected. Muscular abscesses which mav simulate rheumatisi 
are a frequent occurrence, especially in the chronic form of th» 
disease. 

A Russian medical paper of recent date {BriHsh Medici 
ytmmai, June li, 1888) states that a young soldier, who ha 
f>rftn a waggoner before his admission into the array, w; 
fieic^ivcd into the military hospital suffering from two foul ulces: -^ 
ofi the hard palate, which had perforated the nasal fossa ai 
d^itroyed the inferior turbinated bones. Three weeks later 
5^»#tlllng appeared over the eyebrow; a fortnight afterward 
<o^>m(>Uined of pain on the inner side of the left knee arour 
rtitt intfrrnal tuberosity of the tibia. Then purulent dischaq 
c^y.nrffzd from the left ear, and an abscess on the back of tl 
fr^Yxf. hind which appeared as a deep purple tubercle, with 
lv^if*t Circumference, and sunken toward the centre; purule 
nmAitf^^r oozed from the surface. At first, for a short tii 
♦rtv,!' %ilmin*ion, the temperature varied, rising of an evening 
J >•• r^r (04''; later on. it fell to normaL The disease 
,-»M4r>*^rri for syphilis, and iodide of potassium was given witho^ 
iTm-: ir,^^f. benefit. About ten weeks after admission he was 
);/vii.',' l»r.»lth and left the hospital, receiving hb discharge fr< 
il».. ^rm/ Within a few weeks he returned witibi e2Ctension 
.»i...-,'^riAri o( the hard palate; the uvula was destroyed. 
'A\.t*'^.hzfizuc tubercles, the "farc>- buds/' appeared in the fa 
I K. . M- u ^r^tic abscess on the back of the hand remained. 
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patient ultimately died of exhaustion. Before death some of 
the tubercles were extirpated; they were found to contain 
microorganisms resembling the glanders bacillus of Loffler 
and Schiitz. 

Swelling of the testicles has also been frequently observed. 
In other cases acute or chronic pulmonary affections which may 
simulate pneumonia or tuberculosis are the most important 
clinical features. If the disease attacks the nasal cavity, the 
mucous membrane presents hard nodules, and a copious dis- 
charge from the nose is present. 

Kiittner reports a number of cases in which the skin was the 
seat of numerous points of suppuration in the form of pustules 
or more diffuse purulent processes. The pus found in glanders 
is grayish-red, and quite tenacious in recent lesions, but when 
suppuration continues it assumes the characters of ordinary pus. 
An acute and a chronic form of glanders have been described, a 
classification which is accepted by Bollinger. The bacillus of 
glanders, after localization in the organism, produces rapid 
tissue-changes which at first consist in the formation of granu- 
lation tissue, which, when it becomes saturated with the 
ptomaines of the bacilli, undergoes transformation into pus, a 
stage of the disease which is indicated by the formation of 
abscesses wherever localization has taken place, either by direct 
infection, secondary infection by regional diffusion through the 
lymphatic vessels, or by metastasis through the systemic circula- 
tion. The nodules in internal organs are indications that general 
infection has taken place by embolism. 

In cases in which no positive diagnosis can be made from a 
clinical aspect it becomes necessary to resort to cultivation and 
inoculation experiments. 

XIX. Actinomycosis Hominis. 

Although the parasite which is the direct cause of this disease 
is not, properly speaking, a microorganism, as its presence in 
some cases can be detected by the naked eye, I shall include it 
in the list of surgical diseases due to the presence of microbes. 
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as it requires the aid of the microscope to make a positive dif- 
ferential diagnosis between this and other chronic infectious dis- 
eases characterized by the presence of granulation tissue. 

History. — The disease as occurring in cattle was first de- 
scribed by Bollinger (** Ueber eine neue Pilzkrankheit beim 
Rinde," Centralblatt fur die medicinischen Wissenschaften, No. 
27, 1877) in 1877, as a condition in which sarcoma-like tumors 
were met with, associated with a peculiar growth which, from 
its structure, was named Strahlenpilz (ray-fungus), or actino- 
myces. James Israel (" Neue Beobachtungen auf dem Gebiete 
der Mykosen des Menschen," Virchow's Archiv, Bd. 74, 1878) 
was the first to recognize the disease in man, but it was not 
generally understood until the appearance of the classical work 
of Ponfick (Die Aktinoniykose des Mefischen, Berlin, 1882) in 1882. 
Numerous articles on this subject have since appeared in the 
current medical literature, so that Partsch during the present 
year brings at the end of his monograph (" Die Aktinomykose 
des Menschen von klinischem Standpunkte besprochen/* Samtn- 
lung klinischer Vortrdge, Nos. 306 and 307, 1888) seventy-five 
references with a supplemental list containing thirty -three 
names furnished by Schuchardt. Since the publication of 
Israel's case numerous cases have been reported by different 
observers representing Germany, England, Belgium, Switzer- 
land, Russia, Austria, and America, so that Partsch, in the 
work referred to above, estimates the whole number at not less 
than one hundred. 

While most of the articles in medical journals contain only a 
description of isolated cases, it appears to have been the good 
fortune of some of the writers on this subject to meet with a 
number of cases in a comparatively short time. Thus Hochen- 
^SS ('* Zur Kausistic der Aktinomykose des Menschen," 
Wiener med. Presse, Nos. 16 and 18, 1887) reports in his paper 
seven cases, and Moosbriigger (" Ueber die Aktinomykose des 
Menschen," Brun's Beitrdge zur klinischen Ckirurgie, Bd. ii. 
Heft 2, S. 339, Tubingen, 1886) has increased the statistics by 
ten well-authenticated and carefully recorded cases. At the 
last meeting of the Versammlung Deutscher Naturforscher und 
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Aerzte, Rotter stated that he observed thirteen cases in two 
y^ears. 

Description of Fungus. — Bollinger described as peculiar to 
this disease certain yellowish bodies, visible to the naked eye, 
^^hich were always found in the pus of abscesses and in the 
middle of the tumors. Microscopically they were found to 
consist of threads similar to the ordinary mycelium, which ter- 
miiinated in bulbous ends. The threads radiate from the centre, 
and their clubbed extremities impart to the fungus the char- 
s.cteristic ray-like appearance. Sometimes but one of these 
iDulbs is connected with a thread, at other times there may be 
:several. In man the actinomyces occurs as small globular 
masses, commonly about the size of a millet-seed, usually of a 
pale yellow color, but at times white, brown, green, or speckled, 
the color being influenced by age and the consecutive patholog- 
ical conditions by which it may be surrounded. In man the 
clubbed bodies are commonly absent, and the growth consists 
of the radiating filaments alone. The rays, when immersed in 
water or in a weak solution of chloride of sodium, become 
enormously swollen and lose their shape, while they effectually 
resist the action of acids, ether, and chloroform. For staining 
actinomyces Weigert uses Wedl's orseille, Marchand eosin, 
Dunker and Magnussen cochineal-red, Moosbriigger haema- 
toxylon-alum, and Partsch, in section-staining, has had the best 
results with Gram's method. Recently Babes has made beauti- 
ful dry preparations by using a two per cent, solution of safranin 
in aniline oil, followed by treatment with iodide of potassium. 
O. Israel ('*Ueber Doppelfarbung mit Orcein," Virchow' s Archiz\ 
Bd. 105, S. 169) has found that a solution of orcein in acetic acid 
stains the rays a Bordeaux-red, while the filaments, if decolori- 
zation is not carried too far, present a blue tinge. Baranski 
{Deutsche med, Wcchenschrift^ '^^^7) uses picrocarmine for stain- 
ing fresh preparations of actinomyces bovis. A small amount 
of the contents of a yellow nodule, or pus from the part, is 
spread in a thin layer on a cover- glass, and dried in the air. 
The cover is then passed three times through the flame of an 
alcohol lamp, care being taken not to overheat the preparation. 
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It is then floated in the picrocarmine solution, or a few drops of 
the staining fluid are placed on the cover. The staining is 
finished in two or three minutes. The cover is then carefully 
washed by agitating it in distilled water and alcohol, and exam- 
ined in water and glycerine. The fungus takes a yellow color, 
while the remaining structure appears red. As regards the 
history of the parasite outside the body, as yet only a few facts 
arc known. It is found in pig's meat and is peculiarly suscept- 
ible to outside influences. It cannot be cultivated in pure water 
or one-half per cent, solution of salt, such as is usually employed 
for similar forms, as in these elements the fungi swell up and 
assume fantastic shapes. Virchow found them as small cal- 
carc:(jus concretions in the muscle fibres of the pig, and consid- 
<rn:(l tlittir flesh highly dangerous food, unless well cooked. 

rui.TivATioN Experiments. — It has been found extremel 
diffirult to cultivate the actinomyces, probably on account o 

thr iiHital ( ulturo media not being well adapted for its growth 

'Milt I'wiii successful experiments were made by Bostrom {^oAres- 
htiiricht \\her Pathologische Anatomic, Baumgarten, 1886), of Gies 
.V n, iipon plates of blood serum and agar-agar, the fungus 
;«Mainiii^; its maturity in five or six days, when it presented th< 
(yj/ical appcNiranccs of actinomyces as found in man. O. Israe 
^" \]i'\iv.\ (lie Clultivirbarkheit des Actinomyces," Virchow's 
Ankiv, H. oSi Heft i) cultivated the fungus successfully upo 
^jh%^\\\\\U'A blood serum. The culture grows very slowly, an 
iIm. fiiii^',iiM oftiMi undergoes calcification. He made the obse 
v;iijoii that wat(M', glycerine, blood serum, and weak salin» 
:></lutioM}) h( rioiisly impair the vitality of the fungus, and b 
|/t.v«:.^ that tlir i?ffcct of these agents on the actinomyce 
(.xj/l.iiii:) tlii- failure of previous culture and inoculation experi 
m^wXii Toa^^ulatcd blood serum is the only medium upoi 
whjiJ* tint rmi[jus has been successfully cultivated. If evapo 
mMom j.i prevented, a thin velvety layer forms on the surfaa 
ni \\\c, jijood .serum in about eight weeks, in the vicinity 
wIm*:I», not b(!fore the expiration of fourteen days, cell nodule 
;gL(>|y^tfr more in a downward direction than on the sides of th< 
iff/ycuUtion puncture. From the tenth to the fourteenth da^ 
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numerous spores are produced, and a thick wall of club-shaped 
mycelia in typical centrifugal arrangement. 

Inoculation Experiments. — James Israel {'* Erfolgreiche 
XJebertragung der Aktinomykose des Menschen auf das Kanin- 
dhen," Centralblatt fur die med. Wissenschaften, 1883, No. 27) 
"\^as successful in inoculating a rabbit from man by introducing 
^SL mass of granulation tissue into the peritoneal cavity, and 
X^onfick produced the disease in calves by implantation of a 
X>ortion of the granulation mass into the subcutaneous tissue, 
^he abdominal cavity, or iilto veins. Rotter {Centralblatt f, Bac- 
^eriologte und Parasitenkunde, B. lii. No. 14, 1888) experimented 
-on calves, pigs, dogs, guinea-pigs, and rabbits, and in only one 
^instance, a rabbit, did he succeed in reproducing the disease. 
In this instance a piece of granulation tissue, the size of a bean, 
"was inserted into the peritoneal cavity, and the animal, having 
manifested no symptoms of disease, was killed six months after 
the inoculation. On opening the abdominal cavity about twent)'^ 
nodules, varying in size from the head of a pin to a hazelnut 
were found distributed over a considerable surface, each of 
them showing the typical histological structure of actinomy- 
cosis. The transplanted piece of tissue was found perfectly 
encapsulated in one of the nodules the size of a bean. As the 
fungus was found in all the nodules it is only reasonable to 
conclude that the disease spread from the original depot by 
migration of some of the new fungi, which, at their points of 
localization, established independent centres of infection and 
tissue proliferation. While the actinomyces in the new nodules 
Presented a perfect structure, and could be readily stained, the 
transplanted fungus in the graft had lost its structure, and 
^ould no longer be stained. 

Sources of Infection. — As the actinomyces found in man 
^nd beast resemble each other morphologically, and in their 
-^flfect on the tissues, as well as in their reaction to chemical 
Substances, it is evident that the etiology of the disease is 
"Similar in both of them. The fungus has never been found 
^Dutside of the body. Israel is of the opinion that both man 
^^nd animals are infected from the same source, such as vege- 
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tables or water. Jensen (Tidskriftf. Veterindr.^ B. xiii. 1883) 
traced an epidemic in Seeland to the eating of rye grown on 
land recently reclaimed from the sea ; and Johne discovered a 
fungus closely resembling the actinomyces in grains of rye 
stuck in the tonsils of pigs. That the ears of barley or rye are 
sometimes the carriers of the contagium is well illustrated by 
the case reported by Soltmann ('* Ueber Aetiologie und Aus- 
breitungsbezirk der Aktinomykose," Jahrbiuh /. KinderJieil- 
kiinde, B. xxiv. p. 1 29). The patient was a boy, who had swal- 
lowed an ear of barley. The foreign body lodged in the 
pharynx, where it gave rise to difficulty in deglutition ; after- 
ward it perforated the pharyngeal wall, an accident which was 
attended by hemorrhage ; and later an actinomycotic phlegmon 
developed, which spread rapidly, and finally opened below the 
scapula. Through this opening the foreign body was extracted. 
Piana (Virchow's u. Hirsch's Jahresbericht, 1887, B. i. p. 293) 
examined the tongue of a cow suffering from a circumscribed 
actinomycosis, in which the disease could be traced to a similar 
origin — perforation of the tissues and infection by a sharp 
beard of the ear of barley. Actinomycosis has as yet only 
been found amongst herbivorous and omnivorous animals, in- 
cluding man, and the frequent location of the primary swelling 
in the mouth seems to indicate that the fungus gains entrance 
with food. 

Effect of Actinomyces on the Tissues. — As to the manner 
in which the fungus exerts its pathogenic action much yet 
remains to be ascertained. The most striking effect is the 
transformation of mature connective tissue into embryonal or 
granulation tissue. The product of inflammation around each 
fungus consists of granulation tissue, which resembles tubercle 
tissue. At first the cells are round, at a later stage of the 
inflammation epithelioid and giant cells are formed immediately 
around the fungus. As the disease is almost always attended 
by suppuration at some time during its course, it has been 
customary to ascribe to the actinomyces pyogenic properties- 
Israel has always held that the actinomyces is a pus-producin 
fungus, in opposition to Ponfick and some other pathologists 
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Avho claim that when suppuration takes place it is the result of 
3L secondary infection with pus microbes. As cases of actino- 
mycosis have been reported which remained stationary in the 
granulation stage for an indefinite time without suppuration 
taking place, and pus microbes have been cultivated from the 
;pus of actinomycotic abscesses, it appears more than probable 
that suppuration occurred independently of the presence of the 
fungus, and was produced by the specific action of pus microbes 
on the granulation tissue. Firket (Revue de MSdecin, 1 884) asserts 
that the actinomyces does not appear to produce " coagulation- 
aiecrosis,'' but from a study of the earliest formed colonies he 
linds that the first effect of the fungus is to induce cellular 
hyperplasia. It is as if the tissue elements resented the intru- 
sion of the parasite, which, however, mostly gains the upper 
hand, so that the result is the formation of granulation tissue, 
and, later, abscesses that characterize the disease. As a rule, 
it may be stated that the earlier suppuration takes place the 
more rapid the spread of the disease and the graver the prog- 
nosis, while the absence of suppuration indicates comparative 
benignancy, and points in the direction of a more chronic form 
of the affection. The localized chronic form of actinomycosis 
resembles in its clinical features and its anatomical locations 
more closely sarcoma than any other affection. In such cases 
it would be difficult, if not impossible, in the absence of the 
specific fungus to make a differential diagnosis between it and 
round-celled sarcoma, even by a most careful microscopical 
examination as the histological structure of both is almost 
identical. 

Clinical History. — Usually the disease follows quite a 
chronic course and the swelling at the seat of primary localiza- 
tion resembles in its clinical history more a tumor than an 
inflammatory swelling. The extension of the morbid process 
tr^kes place by diffusion of the actinomyces in loco, in preference 
^.long the loose connective-tissue spaces, each fungus constitut- 
ing a nucleus for a nodule of granulation tissue. By confluence 
ci^f many such nodules the inflammatory swelling often attains a 
X^ery large size, and when suppuration occurs in the interior the 
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further history is that of abscess. Diffusion never takes place 
along the course of lymphatic vessels and glands. When these 
structures are affected in the course of the disease, they indicate 
that secondary infection has taken place. In some instances 
the disease pursues such a rapid course that it may be mistaken 
for an acute phlegmonous inflammation, osteomyelitis, or, when 
diffused over a large surface of the body, for syphilis. A good 
illustration of the former class is furnished by the case reported 
by Kapper (** Ein Fall von acuter Aktinomykose," Wiener med, 
Presse, No. 3, 1887). A soldier, twenty-two years of age, became 
suddenly ill with febrile symptoms and a rapidly increasing 
swelling of the lower jaw. An early incision was made and 
liberated a large quantity of pus, which, on microscopical ex- 
amination, was found to contain actinomyces. It is interesting 
to note that in this case the various teeth, from where the 
infection had evidently taken place, contained threads of lepto- 
thri.x and actinomyces. At a recent meeting of the Berlin 
Medical Society, O. Israel {Berliner klin. Wocltenschrift, Jan. 23, 
1888) gave an accurate description of the post-mortem appear- 
ances of a case of diffuse actinomycosis. The patient, a woman, 
forty-four years of age, had been treated for syphilis in one of 
the surgical clinics. The heart contained a number of minute 
abscesses in which the fungus could be found in large numbers. 
A large abscess between the diaphragm, stomach, and spleen 
contained thick pus of a greenish color, an unusual occurrence 
in cases of actinomycosis, but no actinomyces. The spleen was 
the seat of a large and numerous minute abscesses, and the liver 
and kidneys also contained small abscesses, and in ail of them 
actinomyces could be found. Israel claims that this case fur- 
nishes a good illustration of his views, that the actinomyces, as 
regards its effect on the tissues, occupies a position half-way 
between the bacillus of tuberculosis, which produces only 
granulation tissue, and the pus microbes, which produce pus. 
It was impossible in this case, as in so many others in which 
multiple deposits have been found, to locate the primary seat of 
infection. The teeth were perfect and the whole digestive tract 
showed no evidences of disease. 
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Kaposi {Wiener med, Woclienschrift, Nos. 19-22, 1887) reports 
a very chronic case of actinomycosis which primarily started in 
the skin. When first noticed, it appeared as a red spot the size 
of a florin on the left pectoral muscle, which gradually increased 
to the size of a walnut, and then gradually flattened down and 
disappeared. Meanwhile fresh spots and lumps appeared, some 
as large as a pigeon's ^^'g. Eleven years after the beginning of 
the disease a swelling as large as an apple appeared over the 
spine of the sixth vertebra which gradually extended forward, 
and a year later formed a large swelling behind the right axilla. 
A year later, this swelling had diminished in size to that of a 
pigeon's ^g'g, and then again increased in size. Ulceration 
set in, exposing a fungous bleeding surface. At this time the 
entire trunk, but not the limbs, was covered with nodules, spots, 
and stripes. The swellings were heaped in masses. The infil- 
tration was located in the corium. In this case it appears that 
secondary infection with pus microbes only occurred at the 
points of ulceration. 

2. Alimentary canal. The frequency with which the disease 
affects the mouth and jaw of cattle is explained by the occur- 
rence of numerous points of injury occurring during the chew- 
ing of rough food, which furnish the necessary infection-atrium 
through which the fungus enters the tissues. 

a. Teeth. In man infection takes place frequently through 
carious teeth and through abrasions in the tongue and mucous 
membrane of the mouth. 

Israel {Klinische Beittdge zitr Kenntniss der Aktinomykose des 
Meftschen, Berlin, 1885) found the fungus in the cavities of carious 
teeth, and Partsch found, in the same locality, almost pure 
cultures without any manifestations of disease except chronic 
periodontitis. The fungus occurs here often side by side with 
leptothrix. 

b. Tongue, Hochenegg saw a case of actinomycosis of the 
tongue caused by a carious tooth. The swelling was the size of 
a cherry located near the apex of the organ. The affection had 
existed for two months. The growth was excised, and on 
examination was found to consist of granulation tissue with a 



ACTINOMYCOSIS HOMINIS. 22/ 

central yellow mass the size of a millet-seed. Besides this case 
only three cases of actinomycosis of the tongue are on record : 
one primary, one secondary to disease of the jaw, and one 
metastatic. 

c. Jaws, That carious teeth furnish a frequent infection- 
atrium in maxillary actinomycosis is well known, and in many 
instances the disease in its early stages has been mistaken for 
an ordinary dental affection, and patients have often sought 
relief at the hands of a dentist. The lower jaw is most fre- 
quently affected, the growth being connected with the bone, or 
situated close to it, or it has already extended to the submental 
or submaxillary region. As soon as the loose tissues of the 
neck are reached, rapid extension takes place in a downward 
direction along the inter-muscular septa. Israel refers to a case 
in which an actinomycotic swelling in the submaxillary region 
extended, from the month of August to December, to the level 
of the thyroid cartilage. When the disease is primarily located 
in the upper jaw. which, however, occurs only in exceptional 
cases, it tends to inv^ide rapidly the adjacent soft parts, and even 
to implicate the base of the skull and the brain. The prognosis 
is always more serious when the disease affects the upper than 
the lower jaw, as the tendency here to invade the deep structures 
is much greater. 

Two cases of actinomycosis in man have come under my 
observation, and as both of them originated in the mouth and 
represent from a prognostic point two distinct classes, I will 
describe them briefly. 

Case I. — This patient was a man, thirty years of age, German by 
birth, and a soda-water manufacturer by occupation. His business 
required him to make frequent trips into the country by team. He 
had no recollection of having come in contact with cattle suffering 
frora "swelled head" or lumpy jaw. During the winter of 1886 he 
suffered from what he supposed was an ordinary cold: the right side 
of the lower jaw was swollen and painful. As one of the molar teeth 
showed evidences of decay and had become loose it was extracted. 
The pain and swelling, however, did not improve, and the attending 
physician extracted all of the molar teeth on that side. At this time a 
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fungous mass commenced to appear over the surface of the edentulous 
bone. The cheek on the affected side was also greatly swollen. The 
patient was admitted into the Milwaukee Hospital about six months 
after the first symptoms had showed themselves. At this time the 
lower jaw, in the mouth, presented a fungous mass extending from the 
angle of the bone to the first bicuspid ; the swelling extended as far as 
the tonsil. The cheek was enormously swollen from the angle of the 
mouth to the lower margin of the parotid gland. The skin over the 
swollen part presented a glossy appearance, and the superficial veins 
were considerably dilated. Around the margin of the swelling no 
distinct border-line could be felt, the infiltrated parts fading gradually 
into the healthy surrounding tissues. Free suppuration from the sur- 
face of the fungous granulations, and a number of small abscesses 
had discharged themselves into the cavity of the mouth. As sonie 
doubt existed as to the character of the inflammation, careful and 
repeated examinations were made of the pus removed from the 
small abscess cavities, and on several occasions fragments of actino- 
myces were found. The discovery of the specific cause of the inflam- 
mation cleared up the diagnosis and furnished a strong indication 
for operative treatment. An incision was made along the lower border 
of the jaw, from just below the articulation to near the symphysis, 
and after arresting all hemorrhage it was carried into the cavity of 
the mouth. The alveolar processes of the jaw were affected and were 
removed ; wherever the periosteum showed signs of infiltration it was 
carefully scraped away, and finally the whole exposed bone surface was 
thoroughly cauterized. The infiltrated soft tissues were dissected out 
with knife and scissors, the deepest portions extending as far as the 
tonsil. The deep portion of the wound was dusted over with iodoform 
and filled with iodoform gauze, while the external wound was sutured. 
The entire external wound healed by primary union, and the cavity in 
the mouth closed slowly by granulation. The patient's general health 
improved rapidly until six weeks after the operation, when the neck 
below the scar became swollen, followed in a short time by the forma- 
tion of abscesses reaching from the angle of the jaw to the clavicle, and 
posteriorly as far as the spine of the scapula. Numerous openings 
were made and efficient drainage established, but suppuration continued 
and the patient became extremely emaciated. The suppurative pro- 
cess extended, and four months after the first operation he died, the 
symptoms during the last days of life pointing to a hypostatic pneu- 
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monia. Actinomyces were constantly found in the pus during the 
entire course of the disease. I believe that the recurrence of the dis- 
ease after operation was due to an imperfect removal of infected tissues 
in the posterior and lower portion of the pharynx. 

Case II. — This case came under my care during the summer of 1887. 
Patient was a young man who was employed on a farm. About five 
months before he was admitted into the Milwaukee Hospital he had a 
number of teeth extracted from the right upper jaw under the belief 
that the teeth, some of which were decayed, were the cause of the 
pain and swelling in that region. The physician in attendance diag- 
nosticated sarcoma of the upper jaw, and sent the case to me for opera- 
tion. On my first examination I found a swelling involving the right 
side of the face, extending from the zygomatic arch to near the lower 
border of the lower jaw, involving the deep tissue and being connected 
with the alveolar processes of the posterior portion of the upper jaw. 
The swelling was firm, and without well-defined margins. No evi- 
dences of suppuration. The history of the case, and particularly 
the location, extent, and physical properties of the swelling, led me to 
the opinion that it was the result of actinomycotic infection. All 
infected tissue was thoroughly excised through a large external incision, 
the jaw-bone scraped and cauterized. The entire thickness of the 
cheek, with the exception of the skin and superficial fascia, appeared 
to be transformed into granulation tissue. In the granulations nu- 
merous yellow seed-like bodies were found, which under the micro- 
scope showed the typical structure of the ray-fungus. The mycelia 
Were not as bulbous as we find them pictured in the books, but the 
distal extremity appeared to be surrounded by dust-like bodies pre- 
senting the appearance of a small brush. Some of the mycelia ap- 
I>eared to be more covered than others. These minute bodies I looked 
upon as spores. In the first case in which suppuration had taken place 
I never succeeded in finding the actinomyces perfect and complete ; 
in the second case suppuration had not taken place, and the fungus 
always was found in a perfect state and in a condition of spore pro- 
duction. These cases present a striking contrast both in regard to the 
local conditions and the ultimate termination. In the first case a 
Secondary infection had already taken place, and the phlegmonous in- 
flammation induced by the pus microbes prepared the tissues again for 
the diffusion of the actinomycotic process ; while in the second case, 
the process had not passed beyond the stage of granulation, presenting 
a more distinct boundary-line between healthy and diseased tissues, a 
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most important factor in the operative treatment. The first case died 
from a recurrence of the disease in the vicinity of the operation wound 
and extension to the neck and chesty while in the second case the 
wound healed and the patient has remained in perfect health since the 
time of operation. 

d. Intestines, In primary intestinal actinomycosis the disease 
must be due to mural implantation of the fungus and infiltration 
of the tissues by its progressive growth. Arrest and implanta- 
tion of the actinomyces are determined by antecedent patholog- 
ical changes; 

Chiari (*' Ueber primare Darmaktinomykose des Menschen," 
Prager med, Wochenschrift, No. lo, 1884) described the post- 
mortem appearances in a case of primary intestinal actinomy- 
cosis. The patient was a man thirty-six years of age, the most 
prominent symptom being progressive marasmus. At the 
necropsy chronic tuberculosis in the apices of the lungs and a 
few tuberculous ulcerations in the lower portion of the ileum 
were found. The large intestine presented a very remarkable 
appearance, the mucous membrane of which, except the caecum 
and ascending colon, was covered with whitish deposits, forming 
round and oblong patches, some of them one cubic centimetre 
in diameter, and five millimetres in thickness. In some of these 
patches could be seen minute yellowish-brown and yellowish- 
green granules. The patches were firmly adherent and when 
removed left a loss of substance in the mucous membrane. The 
mucous membrane throughout was in a state of catarrhal inflam- 
mation. On microscopical examination the granules proved to 
be actinomyces. The mycelium had penetrated into the tubular 
glands and showed calcified club-shaped conidia. The calcifica- 
tion of the club-shaped extremities had undoubtedly prevented 
deeper penetration of the fungus. No other organs presented 
evidences of actinomycosis. Hochenegg ('* Fall von Actino- 
mykose," Wiener tned, Wochenschrift, No. 44, 1886) presented a 
case of actinomycosis to the- medical society in the person of a 
man forty-three years of age, who had sustained an injury of 
the abdomen nine months previously, and had since that time 
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noticed a painful swelling at the seat of injury. In the region 
of the umbilicus a fistulous opening formed which continued to 
discharge a thin secretion in which actinomyces were constantly 
found. The patient was very much emaciated and many of the 
teeth carious. There was no swelling about the jaws or neck. 
Examination of organs of chest and the sputum furnished no 
additional information. The author expressed the opinion that 
the inflammatory swelling caused by the contusion furnished the 
necessary conditions for the localization of actinomyces from the 
intestinal canal. 

Zemann ("Ueber die Aktinomykose des BauchTells und der 
Baucheingeweide beim Menschen/* Wiener med. yahresbericht^ 
Hefte 3,4, 1883) reports five cases of actinomycosis of the abdo- 
men. In four of them the disease commenced with sharp lanci- 
nating pains in the abdomen, and during their course presented 
the clinical picture of chronic peritonitis. Swellings could be 
found in one or more places in the anterior abdominal wall, 
and the abscesses were either incised or opened spontaneously, 
and in three cases they communicated with the intestinal canal. 

The first case was a woman, thirty years of age, who had a 
fistulous opening in the anterior abdominal wall, which com- 
municated with a swelling in the left parametrium. The patient 
stated that this swelling appeared soon after her last childbed. 
A constant discharge of yellowish-red pus was maintained in 
which, under the microscope, numerous actinomyces could be 
seen. The patient died of exhaustion, and at the post-mortem 
chronic parametritis and perimetritis were found with extensive 
pus cavities which communicated with the rectum and bladder. 
The second case occurred in a person eighteen years of age, 
who, during life, had suffered from a large abscess in the ab- 
dominal cavity under the right lobe of the liver, which com- 
municated with the intestinal canal and had led to numerous 
fistulous openings in the anterior abdominal wall. At the 
necropsy a loop of the ileum was found perforated and in com- 
munication with the abscess cavity. The pus contained numer- 
ous actinomyces. In the third case the diagnosis was made 
post-mortem by the discovery of actinomyces in the pus. The 
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disease was located in the lower portion of the ileum and caecum, 
where it had caused suppuration and numerous adhesions. 

The most remarkable and interesting history is connected 
with the fourth case. A robust, well-nourished woman, forty 
years of age, was attacked quite suddenly with pain in the 
stomach, high temperature, diarrhoea, and vomiting, followed 
by cerebral symptoms and death. At the necropsy the right 
Fallopian tube was found transformed into a large abscess, both 
extremities of tube closed, walls of sac lined with granulations 
containing actinomyces. The fifth patient was fifty years of age, 
and had suffered for a long time from lancinating pain in the 
abdomen; a fistulous opening formed in the umbilical region 
and discharged a thin, yellowish-green pus. The post-mortem 
showed actinomycosis of the peritoneum, small intestine, left 
ovary and liver, large abscess among intestinal coils, perfora- 
tion of small intestine and bladder. In the upper part of the 
small intestine small pigmented cicatrices were found. In all of 
the above cases the microscopical examination revealed the 
presence of actinomyces in the granulation tissue, as well as in 
the pus of the abscess cavities. 

But three cases of actinomycosis had been reported from 
Switzerland until Langhans {Correspondenzblatt /. Schweizer^ 
drzte, June, 1888) recently increased this number by three 
more which came under his own personal observation. One 
affected the mastoid region, while in the two others the entrance 
of the fungus took place through the alimentary canal. In one 
of these latter cases the process evidently started from the 
appendix vermiformis, which was four centimetres in length, the 
end of which appeared as if transversely cut in an abscess cavity 
the size of a walnut. The abscess was on the right side of the 
bladder, and so deep in the pelvis that during life it could not 
be located. The abscess pursued a chronic course, and the 
walls were well defined; no sign of chronic or acute peritonitis. 
Furthermore, the mucous membrane of the appendix was 
studded with cicatrices, and presented a slate color. The prin- 
cipal seat of the actinomycotic process was in the liver. The 
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second case presented marked symptoms of perityphlitic abscess 
during life. 

The necropsy showed perforation of the caecum and ascend- 
ing colon. No cicatrices in the mucous membrane or surround- 
ing tissues. In all probability the perforations occurred from 
without inward. 

These observations warrant the opinion that the mucous 
membrane of the intestinal canal is a frequent seat of primary 
localization of the actinomyces, thus corroborating the state- 
ments made by Johne in reference to this disease in animals. 

3. Inhalation actinomycosis. The case of actinomycotic ab- 
scess of the lung caused by the inhalation of an infected tooth, 
reported by Israel, has already been cited as an illustration in 
showing that decayed teeth frequently serve the purpose of an 
infection-atrium in actinomycosis of the mouth. Cases of primary 
actinomycosis of the lungs, however, have been observed in 
which no such carrier of the contagium could be found, and in 
which infection must have occurred by the direct inhalation of 
the fungus or its spores. 

Szendsy (" Ein Fall von Lungen-Aktinomykose," Centralblatt 
f. Chirurgie, 1886, No. 41) found, in the case of the wife of a 
butcher, who had suffered for nine years from severe pain in the 
right side of the chest, latterly attended by a severe cough in 
the right mammary region, a fluctuating swelling the size of a 
hen's egg covered with normal skin. On the outer side of this 
swelling, in the intercostal space between the third and fourth 
ribs, another swelling existed double in size and elongated in 
shape and with indistinct margins. This latter swelling had 
been noticed for nine years, and was tender to the touch. Aus- 
cultation over the fourth and fifth intercostal spaces on the 
healthy side revealed bronchial breathing and diffuse bronchial 
rSles. Temperature 38.4° C. (101.1° F.). Urine contained a trace 
of albumin. By aspiration one hundred and fifty cubic centi- 
metres of thick yellow pus were removed which contained 
colonies of actinomyces. Actinomyces were also found in the 
sputum. The patient had carious teeth, but no signs of actino- 
mycosis could be detected in the mouth. 
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Canali (quoted by Partsch) communicates the clinical history 
of a girl, fifteen years of age, who had suffered for eight years 
from a cough, attended by a scanty fetid expectoration. Inspec- 
tion and percussion yielded only negative results. Auscultatory 
symptoms pointed to a diffuse catarrh. Under the microscope 
the sputum was seen to contain pus corpuscles, epithelial cells, 
and numerous actinomyces No primary source of infection 
could be found in the mouth, pharynx, or nose. Moosbriigger 
interprets the mechanism of the ingress of actinomyces by 
assuming that the fungus enters the bronchial tubes during 
inspiration, and becomes at first deposited upon the mucous 
membrane, in which its presence and growth cause a destruc- 
tion of the epithelial cells, when it reaches the submucous and 
peribronchial tissues in which a nodule of granulation tissue is 
produced, which by pressure induces degenerative changes and 
gradual destruction of the bronchial wall for further infection. 
He believes that the peribronchial lymphatic vessels and glands 
take an active part in the local diffusion of the process, as they 
furnish an avenue for the distribution of the germ or its spores. 
He claims the existence of an actinomycotic lymphangitis, but 
confesses that he has never seen the fungus inside of lymphatic 
vessels. As soon as the fungus reaches the pulmonary tissues 
it gives rise to parenchymatous inflammation, the first product 
of which is always granulation tissue, which, at a later stage and 
under the influence of a secondary infection with pus microbes, 
undergoes a transformation into pus corpuscles and the forma- 
tion of abscesses. 

Actinomycosis of Brain. — Quite recently Bollinger has 
placed on record the first case of primary actinomycosis of the 
brain (** Ueber primare Aktinomykose des Gehirns beim Mens- 
chen," Munchener med, Wochenschrift, 1887, No. 41). The 
patient was twenty-six years of age. The intra vitam diagnosis 
was tumor of the brain ; the most prominent symptoms were 
severe headache, paralysis of left abducens, congestion of optic 
papilla, and momentary unconsciousness. The swelling in the 
brain, found on autopsy, presented the characteristic features 
of a cysto-myxoma in the third ventricle ; all of the ventricles 
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were found considerably dilated. The swelling contained 
numerous colonies of actinomyces in all possible stages of 
development. The tendency to suppuration of the tissues 
usually found in all cases of actinomycosis in man was entirely 
absent in this case. This case, if any, appears to be one of 
crypto-genetic infection, as the fungus or spores must have 
entered somewhere through the cutaneous or mucous surface 
without producing the disease at the portio invasionis, and 
localizing in the brain by embolism produced primary actino- 
mycosis in this organ. 

XX. GONORRHCEA. 

History. — In no other disease has the suspicion of a specific 
infective cause been so general and entertained for such a long 
time as in gonorrhoea. Hallier, Donn6, Jonisson, Salisbury, 
and many others, made diligent search for its contagion, which, 
by them, was believed to be a living organism. Following 
Koch's improved method of investigation, Neisser finally dis- 
covered the specific microbe in gonorrhoeal pus in the year 
1879 {Centralblatt f, d, med, Wissensch, 1879, No. 28). He 
called the new microbe gonococcus. He described the micro- 
organism as a diplococcus which differed from the other varie- 
ties of this species of parasites in being always found in clumps 
of from ten to twenty, surrounded by a mucous envelope. 
Neisser's communication was soon followed by a number of 
exhaustive publications, and to-day the literature on the gono- 
coccus has become quite extensive. 

Description of the Gonococcus. — The gonococcus always 
occurs in pairs, and is, therefore, a diplococcus. The cocci 
appear as hemispherical bodies with their flattened surfaces 
in apposition, which imparts to the microbe the character- 
istic biscuit-shaped appearance. The gonococci are found in 
clusters or clumps upon, or, what is more probable, as Bumm 
asserts, within the pus corpuscles of gonorrhoeal pus. Their 
intracellular location was shown by Bumm by examining pus 
corpuscles in water : when, after imbibition of water the cells 
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became swollen, the cocci could be seen between the molecular 
granules of the protoplasm. The microbes within the corpuscle 
may become so numerous as to fill the entire space, with the 
exception of the nucleus. Bockhardt and Haab asserted that 
they found them, also, inside of the nucleus, but this has not 
been confirmed by some of the ablest and most careful bacteri- 
ologists. The size of the gonococcus varies according to its 
age, and depends, also, upon the nature of the nutrient medium. 
In the mucous membrane in man they attain the largest size, 
and measure 1.6 micromillimetre from pole to pole, while the 
width of each separate coccus is 0.8 and 0.6 micromillimetre. 

According to VVelander (" Ueber den Einfluss der Kenntniss 
der Gonococcen auf die Behandlung der Gonorrhoen," Hygiea^ 
B. Ixvii., 1885), the gonococcus multiplies by division. The first 
change that is observed is that the coccus assumes an oblong 
shape, in the centre of which a constriction takes place, which 
becomes deeper and deeper until the segmentation is com- 
pleted. This process he has only observed in cocci free in the 
secretion, only exceptionally within epithelial cells, and never 
in cocci in the interior of pus corpuscles or their nuclei. He 
was unable to satisfy himself of the correctness of Bockhardt's 
observation that the gonococcus multiplies in the interior of 
white blood-corpuscles. 

Staining. — ^The gonococcus stains readily with basic aniline 
dyes, but by using gentiana, dahlia, and methyl-violet, the 
staining becomes so intense that the fissure between the cocci 
becomes obscured, while this is not the case by using concen- 
trated fiichsin solution. Bumm claims that the staining can be 
done most successfully with aniline-violet, and that the staining 
is less intense by using fuchsin. 

Smirnoff stained the gonococci for microscopical examina- 
tion as follows: The slide is covered with a thin layer of pus, 
dried, and immersed for a minute in a solution of methyl-blue, 
composed of I part of methyl-blue, 33 parts of alcohol, and (36 
parts of water, after which it is washed in water, and after 
drying mounted in Canada balsam. 
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Gonococcus. (After Bumm.) 

a. From a pure culture. 

b. From a blennorrhoeic conjunctival secretion; an epithelial cell 
covered with cocci ; a pus cell with cocci in the protoplasm ; a pus cell 
completely filled with cocci ; a free mass of cocci in close proximity 
to a pus cell (Seibert). Oc. 2. 

r. Scheme of development of gonococci. 
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Cultivation. — The cultivation of the gonococcus is asso- 
ciated with many difficulties. Bumm {^Der Microorganismus 
der Gonorrhoischen Schleimhaut-Erkrankung, Gonococcus Neisser, 
Wiesbaden, 1887) succeeded best in obtaining a pure culture 
upon blood serum of the calf and sheep, especially if to the 
coagulated serum a little serum from human blood is added, 
and after coagulating again the nutrient medium is kept at 
an even temperature of 30° to 34° C (86° to 93 2° F.). If the 
temperature exceeds 38° C. (100.4° F)» ^^^ gonococci are invari- 
ably destroyed. By using the above nutrient substance Bumm 
observed, eighteen to twenty-four hours after inoculation, the 
whole surface covered with the growth. The culture grows 
only upon the surface and does not liquefy the soil. The 
addition of very mild antiseptics to the soil completely pre- 
vented the growth of the microbe. Cultivations on agar-agar 
and gelatine never proved successful. 

Kreis (" Beitrage zur Kenntniss der Gonococcen," Wiener 
med, Wochenschrifty 1885, Nos. 30-32) succeeded in cultivating 
the gonococcus upon agar-agar with an admixture of Kemme- 
rich's meat-peptone, kept at a temperature of 30° to 40° C. 
(86° to 104° F.). The culture soil was not liquefied and the 
size of the cocci was uniform ; addition to the soil of 2 per 
cent, alkali arrested further growth of the culture. 

Krause (" Die Micrococcen der Blenorrhoea, Neonat." Cen- 
tralblatt f, d, prakt. Augenheilk., 1882, p. 134) made cultivation 
experiments upon meat-infusion-peptone-gelatine, but failed in 
many instances. After many trials with serum of animal blood 
he finally succeeded in obtaining a culture by placing the glass 
tubes in an incubator, in which the temperature was kept from 
30° to 38° C. (86° to 100.4° F-)- The culture appeared on the 
surface, starting from the puncture as a yellowish-gray film 
which grew very slowly. Leistekow and Loffler also succeeded 
best with blood serum. 

Inoculation Experiments. — i. In man. Bumm found two 
females who were willing to submit to inoculation experiments. 
In one a pure culture obtained upon human blood-serum, and in 
the other a pure culture grown upon animal blood-serum, were 
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applied to the urethra. In both cases a typical gonorrhoea was 
developed. Numerous gonococci could be found in the pus. 
These experiments afforded him a reliable proof of the etio- 
logical significance of the gonococcus. 

Bokai {Allg. med. Central Zeitung, 1880, No. 74) produced 
gonorrhoea in two men by the injection of a pure culture into 
the urethra. 

Bockhardt injected into the urethra of a man, forty-five years 
of age, suffering from a fatal disease a pure culture of the gono- 
coccus grown upon meat-infusion-peptone-gelatine, and pro- 
duced a typical gonorrhoea. On the third day the secretions 
were examined for the specific microbes which were found in 
abundance. On the tenth day the patient died of hypostatic 
pneumonia. The post-mortem revealed the existence of gon- 
orrheal cystitis and nephritis. In the pus of these organs, and 
in the sections from the fossa navicularis, numerous gonococci 
were found in the nuclei of the white blood-corpuscles, while 
the connective-tissue spaces and lymphatic channels appeared 
to be almost completely blocked by them. The complications 
which were found, he regards as the direct result of the diffusion 
of the specific microbes. 

Welander (" Einige Versuche zur Feststellung der Vitaltitat 
der Gonokokken ausserhalb des menschlichen Korpers, " 
Schmidt's Jahrbucher, B. ccxiv. p. 39) studied the resisting power 
of the gonococcus outside of the organism by inoculation experi- 
ments. As early as 18.84 he made inoculations with negative 
results with dried gonorrhoeal pus removed three hours to eight 
days directly from the urethra. During the year 1886 the same 
experiments were repeated. In all cases in which inspissated pus 
was used the inoculation proved harmless. The result was the 
same whether the pus was used in dry form, or moistened with 
water. These experiments prove that the gonococci lose their 
virulence during the process of drying. To ascertain how long 
the gonococci will retain their virulence in fluid pus, he removed 
the pus directly from the diseased urethra and preserved it in 
capillary glass tubes in the same manner as vaccine virus is pre- 
served. Four experiments were made. In three, the inocula- 
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tions were made from one to several days after removal; in all 
the results were negative. In the fourth case, the inoculation 
was made with pus removed three hours before. On the third 
day the infected patient complained of a burning, smarting sen- 
sation in the fossa navicularis, which was followed by a typical 
gonorrhoea two days later. In the last case the pus was kept at 
the temperature of the body, which was not done in the other 
experiments. Two experiments he made with pus exposed to a 
temperature near the freezing point with negative results in both 
instances. 

2. In animals. No uniform results have been obtained by 
inoculation experiments in animals, not because the gonococci 
are not the cause of gonorrhoea, but on occount of the immu- 
nity of most animals to this form of infection. Lundstrom 
claims that he obtained a pure culture upon Koch's gelatine, 
and that inoculations with this produced typical gonorrhoea in 
dogs; in the purulent secretion numerous gonococci could be 
found. 

Bumm states that pure gonorrhoeal pus can be injected into 
the subcutaneous cellular tissue of animals without causing 
reaction, and that if, after twenty-four hours, an incision is made, 
and some of the pus which was injected is removed, it will be 
found that the cells are still in good condition, but that the cocci 
have disappeared. 

That the gonococcus has a special predilection for the mucous 
membranes is well shown by the regularity with which puru- 
lent ophthalmia is produced by the infection of the conjunctiva 
with gonorrhoeal pus. 

The ease and regularity with which gonorrhoea can be pro- 
duced in man by inoculation with a pure culture of the gono- 
coccus, furnishes the punctum saliens, which characterizes this 
microbe as the materia peccans of gonorrhoea. 

Action of Gonococcus on the Tissues. — The presence of 
the gonococcus so far has been demonstrated in the urethra, 
bladder, kidney (Bockhardt), in perimetritic abscesses following 
gonorrhoea, in the purulent contents of joints in gonorrhoeal 
synovitis, the conjunctiva, rectum (Bumm), in the uterus, cervix^ 
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vagina, vulva, and in Bartholin's glands. The real seats of gon- 
orrhoeal infection are mucous membranes lined by columnar 
epithelium, or epithelium which closely resembles it. The 
grouping of the microbe in the pus corpuscles, from a diag- 
nostic point, is more important than its diplococcus form. For 
the purpose of studying the effects of this microbe on the tis- 
sues, Bumm examined twenty-six specimens of gonorrhceal 
conjunctivitis. When the gonococcus is brought in contact 
with the conjunctiva or the urethra, the first growth takes place 
upon the surface of the epithelial layer, as its entrance into the 
deeper layers meets with difficulty, and Bumm asserts that it 
penetrates deeper only after the epithelial layer has become 
somewhat loosened by inflammatory changes — that is, after 
intercellular passages have formed. A dense, compact layer of 
epithelial cells furnishes a safe protection against gonorrhceal 
infection, so much so, that Bumm claims that a true gonorrhoea 
in the vagina of adults is impossible, while it does occur in 
children. The gonococcus reaches the deeper tissue layers 
exclusively by its growth into the intercellular passages, con- 
sequently the advance is very slow. The first effect of the 
infection upon the mucous membrane is an increase of the 
physiological secretion — a thin mucous fluid. Suppuration is 
not the result of the cocci, but of chemical substances which 
are produced by them, as pus corpuscles appear before the 
microbes have reached the vascular layer of the mucous mem- 
brane. As the pus corpuscles enter the epithelial layer the 
latter becomes still looser and some of the cells exfoliate. 
Afler this stage, the pus cells are the structures in which the 
gonococci are developed. Cessation of the suppurative process 
is not always a sign that infection has also ceased, as during 
the latent stage only a catarrhal secretion is present, but sup- 
puration may be lighted up again at any time under the influ- 
ence of additional causes which produce an aggravation of the 
chronic inflammatory process. 

In serous cavities gonorrhceal pus produces, as a rule, a cir- 
cumscribed abscess. Sinclair, in his excellent monograph {Gon- 
orrJiceal Infection in Women^ London, 1888, p. 79), after describing 
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the gonorrhoeal infection from the vagina, says : ** The proper 
character and the results of the pathogenous activity of the 
gonorrhceic microbes are therefore seen — pure and unadulterated 
in the tube. They cause purulent inflammation of the mucous 
membrane, but the surrounding connective tissue remains free 
from them. The gonorrhceic tubal pus is evacuated into the 
peritoneum, and whereas in other conditions the bursting of an 
abscess into the abdominal cavity is followed by the gravest 
consequences, in this case the whole process terminates with a 
circumscribed inflammation, encapsuling the exuded pus. The 
cause of this difference is the varying pathogenic value of the 
organisms which are contained in the pus. A puerperal pelvic 
cellulitic abscess bursting into the peritoneum causes general 
peritonitis, because it contains pyogenous streptococci, which 
rapidly multiply in serous cavities and are capable of exerting 
the most deleterious effects. Gonorrhoeal tubal pus cannot do 
this ; its microbes do not find in the peritoneum conditions for 
their increase; the pus, therefore, acts as an aseptic foreign 
body, becomes encapsuled, and is finally absorbed." 

That this favorable termination does not always follow gon- 
orrhoeal infection of the peritoneal cavity is well shown by a 
case reported by Loven ('*Fall von Gonorrhoe bei einen fiinf 
jahrigen Madchen ; Peritonitis ; Tod,** Schmidt's Jahrbucher, B. 
ccxiv. p. 39) which is by no means an isolated one. The source 
of infection could not be learned in this case, but the diagnosis 
of gc?norrhceic ascending infection was positive. The disease 
commenced as an ordinary vulvo-vaginal blennorrhcea, which 
consecutively extended to the uterus and Fallopian tubes, and 
terminated in pelvic and diffuse peritonitis. It is possible that 
in this case a secondary infection had taken place, as, at the 
necropsy, chain cocci were found in the peritoneal cavity. 

The Gonococcus and Purulent Ophthalmia. — Haab {Der 
Micrococcus der Blenorrkcea neonat., Wiesbaden, 1881) showed 
that the micro5rganism found in gonorrhoeal pus and the secre- 
tion of purulent ophthalmia are identical. He placed great stress 
on the fact that according to his own observations the gono- 
coccus is always present in the secretions of purulent ophthalmia, 

16 
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and that it is never found in the simple inflammatory or catar- 
rhal form. 

Widmark (" Bakteriologische Studien iiber purulente Con- 
junctivitis und gonorrhoische Urethritis/* Hygiea, B. xlvi., 1884) 
examined twenty-four cases of purulent conjunctivitis in refer- 
ence to the existence of the gonococcus, using Welander's 
method. In most of the cases he found the microbe. The 
gonococcus was found free in the secretions, the pus corpuscles, 
and the epithelial cells. He believes, with Welander,that during 
the period of incubation the microbes remain attached to the 
epithelial cells, and are reproduced there, whence they later 
penetrate into the deeper tissues. After a time they almost 
disappear in the secretions, without, at the same time, any im- 
provement taking place in the catarrhal condition. From a 
practical standpoint these observations are important, as they 
prove the importance of early treatment before the microbes 
have passed beyond the reach of local applications of anti- 
mycotic remedies. 

Among other prominent ophthalmologists, Sattler, Lebert, 
and Hirschberg recognize the gonococcus of Neisser as the 
specific cause of gonorrhoea and its identity with the coccus 
found in specific purulent ophthalmia. 

The Gonococcus in Abscesses. — Opinions are divided in 
reference to the pyogenic properties of the gonococcus. In 
infections of the mucous membrane its pus-producing property 
is well known, but at present is not attributed to its direct effect 
on the tissues, but to the action of ptomaines which it produces. 
A number of cases have been reported which appear to show 
that under certain circumstances the microbe enters the circula- 
tion and is the cause of metastatic abscesses, and on this account 
should be classed with the pus microbes. 

Horteloup relates the case of a man, twenty-seven years of 
age, who had suffered from gonorrhoea for several months, 
in whom an abscess formed in the clavicular region, which was 
incised, and in the pus numerous gonococci were found. 

Schwarz {Sammlung klin, Vortrdge, 1886, No. 279) asserts that 
the gonococcus is constantly found in the effusion of joints in 
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gonorrhceal rheumatism, in abscesses caused by gonorrhoea, 
and in the glands of Bartholin. He further states that it is 
found free in the fluid, but mostly it is incorporated in the proto- 
plasm of pus corpuscles. Petrone detected the specific microbe 
in the effusion of joints, and in the blood, in two patients suffer- 
ing from gonorrhceal rheumatism. He regarded the joint com- 
plications as metastatic processes caused by the gonorrhceal 
infection. 

Kam merer ("Ueber gonorrhoische Gelenkentzundung/' Ciw- 
tralblatt f. Chinirgie, 1884. No. 4) examined the fluid from two 
cases of gonorrhceal arthritis, and found micrococci present in 
one and absent in the other. 

At a meeting of the Gesells. d. Aerzte, in Zurich, Prof. Haab 
(Correspondence, British Medical Journal, June 2, 1 838) read a 
paper on a generalized or constitutional gonorrhceal infection 
developing consecutively to specific urethritis. He often met 
cases of gonorrhceal iritis and irido-cyclitis, as well as of con- 
junctivitis, originating without any direct transmission of the 
urethral discharge. In cases of the latter kind no gonococci 
were present in the conjunctival secretion, the disease usually 
running a mild and favorable course. He further cites a strik- 
ing case of general infection after urethral gonorrhcea, in which 
death was threatening in consequence of extreme exhaustion, 
caused by a continuous, uncontrollable fever of many weeks' 
duration. The man was suffering from effusion into his knee- 
and elbow-joints, abscesses in the left axilla, prolonged and 
obstinate cystitis, and double ophthalmia of the severest kind, 
ending in complete destruction of one eye and a serious disor- 
ganization of the other. No microbes were found in the 
articular exudation, but the axillary abscess was found to contain 
staphylococcus. Prof. Haab seems to think that this case is an 
instance of a mixed general infection with gonococcus plus 
staphylococcus. 

Bergmann ("Gonitis gonorrhoica mit Coccen," St, Petersburger 
med, Wochenschrift, 1885, No. 35) found gonococci in pus re- 
moved from a knee-joint of a patient suffering from gonorrhoea, 
three weeks after the beginning of the urethritis. 
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Haslund (•*Beitnig zur Pathogencse dcs gonoirhoischen 
Rheumatismus/' Vierteljaknsckrift f. Derm. u. Syph,, B. ix. p. 359), 
on the other hand, was unable to find the specific cocci of 
gonorrhoea in eleven cases of synovitis in gonorrhceal patients. 

Hofia ('• Bactcriologische Mitth. aus der chir. Klinik des 
Prof Maas, Wiirzburg," Foftschritte der Medicin, B. x. p. 75) 
found no gonococd in a purulent synovitis occurring in a patient 
suffering from gonorrhoea, but in two cases in which bubo formed 
he found staphylococcus pyogenes albus and aureus in the pus 
of the abscesses, but no gonococci. These were undoubtedly 
cases in which suppuration in the glands was caused by a mixed 
infection. 

Smirnoff" (W>^l/irA, 1886, No. 31) examined the sero-purulent 
contents removed from the knee-joint by aspiration, in a patient 
twenty-eight years of age, six weeks after gonorrhceal infection 
and two weeks after the commencement of the joint affection, 
and found numerous clusters of gonococci within the pus cor* 
puscles. Afanasieff" made similar observations. 

Sahli has recorded a very interesting case of gonorrhceal 
metastasis of the skin. In a patient who for two months had 
suffered from gonorrhoea, there appeared two abscesses, as large 
as a man's fist, situated in the region of the knee-joint. On 
incision a large quantity of sero-sanguinolent pus escaped. 
Microscopical examination revealed the presence of typical 
gonococci embedded, as usual, within pus corpuscles. 

Some pathologists, among them Watson Cheyne (** Lectures 
on Suppuration and Septic Diseases,*' Brit. Med, Jotim., February 
15, March 3, 10, 1888), assert that, when in cases of gonorrhoea 
suppurative adenitis and para-adenitis in the inguinal glands take 
place, pus microbes are present in the pus, and the suppuration 
must be considered as the consequence of a mixed infection. 

Diagnostic Value of the Gonococcus. — Neisser, Bumm, 
Bockhardt, Eschbaum, Newberry, Campona, Aufrecht, Schwarz, 
Lundstrom, Weiss, Ehrlich, Brieger, Hartdegen, and others have 
never failed in finding the gonococcus present in gonorrhceal dis- 
charges. The best ophthalmologists rely upon its presence in 
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differentiating between specific and simple conjunctivitis. Only a 
few authorities have arrayed themselves against Neisser's claim. 

Sanger ( " Gonorrhoeal Disease of the Uterine Appendages 
and its Operative Treatment/' Archw /. Gyndkologie^ B. xxv., 
Heft i) states that the hope aroused by the discovery of Neisser, 
that in the gonococcus we should find the means of diagnosing 
chronic gonorrhoea, had proved to be in vain, and holds it to 
be an established fact that gonorrhoea can exist without the 
demonstrable presence of gonococci. The absence of the gono- 
coccus proved nothing against the gonorrhoeal nature of the 
disease; whilst the presence of diplococci, in view of the occur- 
rence of non-pathogenic forms, did not prove the gonorrhoeal 
nature of the disease. If the cocci cannot be found, they may 
have been somewhere broken up, while a ferment produced by 
them may still be active ; or they are absent from the secretion 
while present in the tissues ; or there exists — and this would 
render the high degree of infectiousness of a comparatively 
trifling amount of secretion in latent gonorrhoea the most intel- 
ligible — a permanent form (Dauer-form) of the gonococcus not 
yet discovered. 

Eugen Frankel (" Bericht uber eine bei Kindern beobachtete 
Endemie infektioser Kolpitis," Virchow's Archiv, B. xcix. p. 251) 
claimed to have found a diplococcus in the secretions of non- 
gonorrhoeal colpitis in children which could not be distinguished 
from the gonococcus of Neisser. He therefore argued that for 
diagnostic purposes the simple presence of the microbe could 
not be relied upon, and cultivation and inoculation experiments 
became necessary in order to differentiate between the specific 
and non-specific diplococcus. Later, after resorting to another 
method of staining, he satisfied himself that the diplococcus 
was identical with Neisser's gonococcus. 

Sinety and Henneguy have made special observations in 
reference to the presence of the gonococcus in the pus of gon- 
orrhoeal urethritis in the female and found it present only in 
cases in which the urine was of alkaline reaction, while they 
failed to find it when the urine was acid. 

Sternberg {The Medical News, January 20, 1883) cultivated a 
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micrococcus from gonorrhoeal discharges in bouillon which in 
its morphology resembled the gonococcus described by Neisser. 
He made numerous inoculation experiments in animals and a 
few in man with only negative results. Subcutaneous injections 
of a pure culture also proved harmless. He came to the con- 
clusion that the micrococcus which he found corresponded to 
the micrococcus ureae of Cohn; the pathogenic effect of which 
has been shown to be the cause of alkaline fermentation of 
urine (Pasteur). 

Leistikow {Deutsche Medicinal- Zeitimg.St^tQmhQr 7, 1882) has 
observed that during the first stage of gonorrhoea, when the 
discharge is thick and abundant, but few gonococci could be 
found. They were found abundant in the thin and scanty secre- 
tion of the later stages, sometimes even when the disease had 
existed for a year. All authorities who have studied the rela- 
tions of the gonococcus to gonorrhoea with the greatest care, 
insist that, for diagnostic purposes, it is not only necessary to 
demonstrate its presence, but to ascertain its intra-cellular loca- 
tion and the manner in which this microbe arranges itself in 
groups in the protoplasm of the cell between the nucleus and 
the envelope of the cell, and these conditions should be studied 
with the greatest care in all medico-legal cases in which a 
positive opinion must rest on a microscopical examination of 
the secretion. 

XXI. Syphilis. 

The infectious microbic nature of syphilis is so evident that 
no one for a moment would dare to question it, and yet with all 
modern improvements for bacteriological research and the preva- 
lence of this affection at all times, and all over the world, it is 
strange that, so far, it has not been possible to furnish positive 
and convincing proof of the existence of a definite, specific 
microorganism in all syphilitic lesions, and to demonstrate its 
etiological relation to this disease. It is interesting and profit- 
able to know what has been done during the last few years in 
the bacteriological study of syphilitic lesions, and although the 
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claims which have been made are in all probability unfounded, 
I will give a brief rSsumS of the literature on this subject. 

In 1884 Lustgarten {Wiener med. Wochenschrift^ 1884. No. 47) 
announced that he had found a bacillus in two cases of initial 
sclerosis and in a syphilitic gumma, for which he claimed 
specific pathogenic properties. Nearly at the same time, and 
without knowledge of Lustgarten's work, Doutrelepont found a 
bacillus in a primary hard chancre, two broad condylomata, and 
in one case of syphilitic papular eruption of the skin, which 
resembled closely the bacillus of tuberculosis. He found it 
difficult to stain this bacillus, but finally succeeded with gentian- 
violet. In the beginning of the year 1885, Lustgarten ("Die 
Syphilisbacillen," Mit. 4 Tafeln, Wiener med. Jahrb,, 1885) pub- 
lished his second paper, in which he gave an accurate description 
of the bacillus and the results of a more extended investigation 
of the subject. He had in the meantime examined numerous 
specimens of syphilitic lesions, and as he had invariably been 
able to demonstrate the presence of the bacillus in them and its 
absence in two soft chancres, he expressed his firm conviction 
that the bacillus was the specific cause of the disease. 

Description of Lustgarten's Bacillus of Syphilis. — The 
bacilli are rods 3 to 4 micromillimetres in length, and 0.88 
micromillimetre in thickness, resembling somewhat the bacilli 
of leprosy and tuberculosis. The rods are not straight, but 
somewhat curved, or S-shaped. After staining, light oval spots 
were seen within their protoplasm which were thought to be 
spores. The bacilli were never seen free, but were always found 
in the interior of nucleated cells which are more than double 
the size of leucocytes. The bacilli have been observed in the 
discharge of the primary lesion, and in the hereditary affections 
of tertiary gummata. 

Staining. — Lustgarten' s Method, Sections are placed for from 
twelve to twenty-four hours in the following solution at the 
ordinary temperature of the room, and finally the solution is 
warmed for two hours at 60° C. (140° F.); 

Concentrated alcoholic solution of gentian-violet 1 1 parts. 
Aniline water ....... 100 ** 



248 SURGICAL RELATIONS OF MICRO-ORGANISMS. 

The sections are then placed for a few minutes in absolute alcohol, 
and from this transferred to a 1.5 per cent, solution of perman- 
ganate of potassium. After ten minutes they are immersed 
for a moment in a pure concentrated solution of sulphurous acid. 
If the section is not completely decolorized, immersion in the 
alcohol and in the acid must be repeated .three or four times. 
The sections are finally dehydrated with absolute alcohol, 
cleared with clove-oil, and mounted in Canada balsam. Giacomi 
has simplified and improved this method. He immerses cover- 
glass preparations by staining them for a few moments in a solu- 
tion of fuchsin, after which they are washed in water to which 
a few drops of a solution of chloride of iron have been added. 
Complete decolorization is effected in a concentrated solution 
of chloride of iron. 

Doutrelepont and Schiitz obtained good results by staining 
in a one per cent, gentian solution, decolorizing in a solution of 
nitric acid 1 : 15, and after-staining with safranin; after which 
they are dehydrated in a sixty per cent, solution of alcohol, 
cleared in clove-oil, and mounted in Canada balsam. After this 
process the bacilli are stained blue and the tissues red. 

Gottstein immersed the sections for twenty-four hours in 
fuchsin solution, after which they were washed in water and 
transferred into pure or diluted tincture of chloride of iron, 
dehyrated in alcohol, and cleared up in oil of cloves or xylol, 
when they are ready to be embedded in Canada balsam. This 
method stains the bacilli a red or dark violet color. 

Cultivation Experiments. — Lustgarten's cultivation experi- 
ments did not succeed. Few attempts to reproduce the bacillus 
upon different nutrient media have yielded positive results. 
Klebs succeeded best in cultivating them upon a gelatine pre- 
pared from the bladder of a kind of sturgeon (Hausenblasen- 
gallerte) found in some of the rivers of Russia. Inoculations of 
gelatine kept at the ordinary temperature of the room produced, 
after thirty-seven days, around the implanted piece of tissue a 
grayish-yellow culture. In one instance the same culture 
medium was inoculated with the blood of an infected monkey, 
when on the fifth day a brownish zone had formed around the 
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streak made by the needle, which on microscopical examination 
was seen to be composed exclusively of small bacilli. Embedded 
in the culture, granules were also found, which were thought 
might be spores. Similar results have since been obtained by 
Martineau and Hammonic {Les Bactiries, par Cornil et Babes, 
p. 774) and Birch-Hirschfeld {Centmlblatt f. d. med. Wiss.y 1882, 
Nos. 33, 44), who cultivated the bacillus from the primary lesion, 
condylomata, and gummata of internal organs. 

Inoculation Experiments. — The transmission of syphilis to 
animals by implantation of syphilitic tissue, or by inoculations 
with cultures, has, so far, not met with uniform success, as it has 
been found difficult to find animals susceptible to syphilitic in- 
fection. 

Klebs's experiments on monkeys yielded positive results, 
Martineau and Hammonic experimented on the same animal 
and produced the disease by inoculation with a pure culture. 
They observed twenty-eight days after inoculation of the pre- 
puce two indurations which were followed by general secondary 
symptoms. In one case in which Klebs used a culture for 
inoculation an abscess formed, and the animal remained appar- 
ently well until the seventh week, when a granulation-swelling 
formed at the base of the upper jaw which ulcerated, and from 
this point a cheesy infiltration extended to the base of the skull; 
the same deposits were found between the base of the skull and 
the dura mater. From the abscess which still contained cheesy 
masses lymphatic infection had taken place, and the glands also 
contained cheesy material. No miliary tuberculosis could be 
found. Bacilli were found in the cheesy material which were 
identical with those contained in the inoculation material. In 
another case a piece of tissue from a hard chancre was implanted 
under the skin of one of the posterior extremities. Six weeks 
after the implantation general and febrile symptoms supervened, 
attended by a papular eruption on the forehead and face. Death 
occurred five months after inoculation, and at the post-mortem 
syphilitic lesipns were found in the skull and lungs. 
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Bacteriological and Experimental Study of Syphilis. 

Doutrelepont and Schiitz (** Die Bacillen bei Syphilis/' 
Deutsche med, Wochenschrift^ 1885, No. 9) are more reserved in 
their statements than Lustgarten in reference to the causation 
of syphilis by the bacillus just described. In regard to the 
uniform presence of a bacillus in syphilitic lesions they concur 
in the views advanced by Lustgarten. They found the bacil- 
lus between and within cells. They consider it as the probable 
cause of syphilis, but they thought that further proof must be 
furnished by culture and inoculation experiments before this 
question could be definitely settled. 

Doutrelepont found the bacillus taken from the blood near 
a syphilitic lesion of the skin, and from a syphilitic primary 
sclerosis of the upper lip produced a feeble culture upon solidi- 
fied hydrocele fluid. 

Matterstock {Sitzimgsbericht d, phys.-med, Gesellschaft su 
Wurzburg, 1885, und Ueber Bacillen bei Syphilis^ Wiirzburg, 
1885), after a careful examination of 100 sections and 150 
specimens of secretions from syphilitic lesions, supported in 
the main the views held by Lustgarten, and places great im- 
portance upon microscopical examination of syphilitic pro- 
ducts as a diagnostic measure. Conjointly with Bitter, of 
Osnabriick, he found the disintegrated bacilli described by 
Doutrelepont in the shape of granular masses, which outlined 
the size and shape of the bacilli. He often saw the bacilli 
between the cells and the connective-tissue fibrillae. He states 
that the bacillus is not present in large numbers in the speci- 
mens, and unless carefully searched for may not be found. As 
it can be found in the lesions of all three stages of the disease, 
he asserts that its etiological importance can be no longer 
doubted, even although cultivation and inoculation experiments 
have so far not furnished the crucial test. Later the same 
author found similar bacilli in the secretions of the genital 
organs in patients in whom syphilis could be excluded with 
certainty. 

Andromico (*^ Ueber die parasitiire Genese der Syphilis,'* 
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Vterieljakrssckriflf. Derm. u. Syph., 18S6, p. 475) claims to have 
cultivated from a flat nodule of the skin in a syphilitic patient, 
cocco -bacteria which, injected under the skin of a rabbit, pro- 
duced a typical indurated ulcer, followed by glandular infiltration. 
He also inoculated a cat with fluid contents of a syphilitic 
pemphigus with the result of producing a hard, painless swell- 
ing followed by a papular eruption of the skin, and loss of hair 
of the skin covering the abdomen. The fluid injected and the 
syphilitic lesions in the animal contained the same bacteria 
which he had cultivated from the syphilitic nodule of the skin. 

Doutrelepont (" Ueber die BaciUen bei Syphilis," Vierleljahrs- 
schrift f. Derm. u. Syph., 18S7, p. lOl). after more extended 
observations, has come to the positive conclusion that bacilli 
are always present in syphilitic lesions, and even in the blood 
of patients suffering from syphilis, and insists that in spite of 
the discovery of the bacillus of smegma they must be regarded 
as the cause of syphilis. 

Zeissl (" Untersuchungen uber den Lustgarten schen Bacillus 
in Syphilisproducten und Secreten derselben," Wiener med. 
Pfesse. 1885, No. 48) examined sections from nine cases of 
initial sclerosis for bacilli, and found them present only in one, 
and in this one, only two were to be seen. Baumgarten readily 
detected Lustgarten's bacillus in a specimen taken from a hard 
chancre by resorting to De Giacomi's method of staining after 
he had failed in numerous instances with Lustgarten's method. 

Haberkorn claims to have found in the blood of syphilitic 
patients a microiirganism which he describes as a round, oval, 
or short cylindrical-shaped spore of darkened color, o.ooi to 
0.002 millimetre in diameter, which is also found in close 
proximity, or adherent to white blood-corpuscles. He also 
claims to have cultivated this microbe. 

Marcus (These de Paris, Annales de Derm, et Syph., 1885) dis- 
covered another microbe which he believed to be the cause of 
syphilis. He found in syph'litic lesions cocci arranged in groups 
of from six to seven, which could be readily stained with 
gentian-violet. They resist the action of alcohol, and are easily 
deprived of their color in acidulated alcohol. He made success- 
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ful cultivations, but his inoculation experiments yielded only 
negative results. 

Another bacillus which was supposed to be the cause of 
syphilis was described by Eve and Lingard (On a Bacillus 
Cultivated from the Blood and from Diseased Tissues in Syphilis, 
1886). This bacillus contained spores and was readily cultivated. 
It appeared in the form of rods somewhat variable in length, 
which on staining showed that the different segments were 
unequally stained. The most successful results in staining were 
obtained with Humbolt-red, in aniline oil, and decolorization 
in alcohol. Gram's method was also found efficient, while 
Lustgarten's yielded only negative results. The cultures grew 
upon solid blood serum or hydrocele fluid and agar-agar. 

Disse and Taguchi ("Ueber das Contagium der Syphilis/^ 
Deutsche med. Wochenschrift, 1885, No. 48. and same, 1886, No 
14) examined the blood of patients suffering from secondary 
syphilis, and found in it almost constantly cocci of one micro- 
millimetre in diameter, isolated, or in colonies between the blood 
corpuscles. The cultures upon different nutrient media appeared 
as grayish-white masses. All culture media with the exception 
of solid blood serum were liquefied by them, and it is the first 
time that we have an account of the liquefaction of agar-agar by 
microbes. In the cultures the microbes appear in pairs which 
give them the appearance of short rods with a light space in the 
middle at the point of junction of the two cocci. They ex- 
hibited active movements, and reproduction was seen to take 
place by simple segmentation. Gram's method of staining 
proved most successful. Isolated cocci, the authors believe, 
exist in the blood of patients the subject of latent syphilis, and 
in cultures made from them the diplococcus appears. With a 
pure culture seven rabbits, two sheep, five dogs, and one white 
mouse were inoculated. Under strict antiseptic precautions the 
microbes were introduced into the subcutaneous tissue through 
a minute incision. Diplococci were found in the blood of the 
dogs and rabbits after ten days, in the sheep after three weeks, 
and their presence remained constant for several months. 
Among the dogs were four females ; two of them were pregnant 
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at the time of inoculation, and all of the pups died soon after 
they were born. Some of the inoculated animals died at 
different times, and the others, with the exception of two, were 
killed in from two to eight months after inoculation. In none 
of the animals could any infection of the skin or mucous mem- 
branes be found. Induration at the point of inoculation was 
noticed in only one, and it disappeared eighteen days after the 
inoculation. In all of the animals characteristic pathological 
changes were found in the heart, lungs, liver, and kidneys. 
The authors believe that the syphilitic virus in animals, like in 
man, acts upon the bloodvessels, only that in animals the 
morbid changes take place in other organs. In animals the 
vessels of the skin remain exempt, while the vessels in the 
heart, lungs, liver, and kidneys are diseased. Quite frequently 
the vessels of the brain were also found diseased, but very 
seldom the vessels of the intestines. Syphilitic gummata were 
also found less frequently than in man. The authors claim that 
the microbes live in the circulating blood, and they found them 
in great abundance in the affected tissue, in which they appeared 
to have only a limited existence. They believe that syphilis 
becomes latent as soon as the cocci cease to grow. 

From the above extracts of the current literature on the eti- 
ology of syphilis, it can be seen that different microbes have 
been found in the blood and tissue lesions of patients suffer- 
ing from syphilis, and that the discoverers of each of them 
claimed to have found the cause of syphilis. So far, no uniform 
results have been obtained, and it must be left for future research 
to discover a new microbe, or to substantiate some one of the 
claims made in the past. This much we can say for Lustgarten, 
that he has at least pointed out the proper method for future 
investigations. 

The Bacillus of Smegma. 

Soon after the publication of Lustgarten's second paper, Tavel 
{Archiv de physiol. et path,, No. 7, 1885) announced that he had 
found a bacillus in the smegma and secretions of the mucous 
membranes of the external genital organs, which in shape and 
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look upon this discovery as an important episode in the study 
of syphilis. 

Kolisko has examined the bodies of numerous syphilitic chil- 
dren who died one or two days after birth, and was unable to 
find this streptococcus or any other microorganism. In one 
case in which the child lived for fourteen days, and had suffered 
from furunculosis, he found a streptococcus which he took for 
the streptococcus pyogenes. He believed that this microbe had 
entered the body through an open pemphigus blister, the um- 
bilicus, or had been derived from the furuncles. In another 
case in which he found the same microorganism in the liver, he 
obtained a pure culture of the streptococcus pyogenes from 
blood taken from the liver. 

Chotzen {Vierteljahresschrift f. Derm, u. Syphilis^ 1887,8. 109) 
states that in searching for the same microbe, in Neisser's 
clinique, it was found once in bone, five times in the skin, four 
times in the liver, once in the mucous membrane of the intestine; 
in the last-mentioned organ the microbe was found in great 
abundance, not in the vessels, but in the paravascular and lymph 
spaces. In bone it was found where syphilitic lesions are usually 
met with. As the result of his observations he looks upon the 
streptococcus only as an accidental, and not as an essential, con- 
dition of hereditary syphilis. In cases of acquired syphilis it 
was never found. As this streptococcus must be different from 
the microbe of erysipelas and of suppuration, it still remains an 
open question as to its relation to syphilitic infection. From a 
hypothetical standpoint he regards the presence of the strepto- 
coccus as an evidence of a mixed infection, and believes that it 
produces death by giving rise to sepsis. The presence of the 
coccus in the medullary tissue of the epiphyseal extremities of the 
long bones would furnish an explanation regarding the fre- 
quency with which lesions are found here in children suffering 
from hereditary syphilis. As points of entrance of the strepto- 
coccus he enumerates coryza and inflammation of the naso- 
pharyngeal space. 

Doutrelepont (" Streptokokken und Bacillen bei hereditarer 
Syphilis," Centralblatt f. Bact.u. Parasitenkunde, B. ii., No. 13), 
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agrees with Chotzen in regard to the character and etiological 
significance of the streptococcus found in children suffering 
from congenital syphilis. He has found it in the papular erup- 
tions of the skin, and believes that it enters the lymph spaces 
here and through these channels reaches the general circulation 
and distant organs. The frequency with which suppuration in 
bones and other organs is met with rn children soon after birth, 
and sometimes in utero, would suggest that the secondary infec- 
tion results from the introduction, sometimes through the 
maternal circulation, at others through lesions after birth of pus 
microbes, which. become localized in organs the seat of syphi- 
litic lesions where, in the course of time, suppuration takes place. 
The presence of an abundance of pus microbes may destroy life 
by sepsis before a sufficient length of time has elapsed for them 
to manifest their pathogenic properties. 

XXII. On the Alleged Microbic Origin of Tumors. 

Small, round-celled sarcoma resembles in its histological struc- 
ture granulomata so closely that under the microscope it would 
be impossible to make .a positive differential diagnosis between 
the two; at the same time all malignant tumors in their clinical 
behavior have so many things in common with infective swell- 
ings that it does not appear strange that the microbic nature of 
sarcoma and carcinoma has been suspected for a long time, and 
that during the recent strides which the modern science of bac- 
teriology has made, this subject has been studied by the most 
improved methods of investigation. 

The veteran surgeon and pathologist, Sir James Paget 
{Lancet, 1887, No. 19), has recently called attention to the resem- 
blance existing between cancer and benign tumors on the one 
hand, and specific and micro-parasitic affections on the other. 
He believes that cancer is allied to the group of specific microbic 
diseases, including syphilis, tuberculosis, glanders, leprosy, and 
actinomycosis. He claims that cancer and these specific infec- 
tive diseases constitute a group of growths which are self-sus- 
taining, have special modes of degeneration and of ulceration. 
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to which they all tend ; are all, at some time, either infective to 
tissues at a distance by transportation of parts of the growth 
through lymphatics or bloodvessels, or to acfjacent parts by in- 
vasion, or to other beings by inoculation ; and finally they all 
occur by preference in tissues or organs the subject of local injury 
or irritation. He is strongly inclined to the supposition that, 
like in the infective inflammatory affections, the cause of cancer 
is owing to the presence of a specific microbe. As the essential 
predisposing cause for the localization of the as yet unknown 
cancer microbe he regards the existence of a susceptibility in 
some part of the organism which determines localization in the 
same manner as is furnished by the brain in hydrophobia and 
spinal cord in tetanus. 

Microorganisms have been found in the tissues of superficial 
carcinoma and in secondary carcinoma of internal organs, but 
even Afanasieff, who studied this subject with the greatest care 
in Klebs's laboratory, at Prague many years ago, was unable to 
find them in the minute miliary nodules of disseminated carci- 
noma. Weigert found bacilli which behaved on staining like 
tubercle bacilli in rapidly growing lympho-sarcoma, and Klebs 
in leukaemic lymphomata. 

Last fall, Scheuerlen {Deutsche med. Wochenschrift^ 1887, No. 
-48) read a paper before the Medical Society at Berlin which at 
the time attracted a great deal of attention, and which was imme- 
diately noticed by every medical journal on both continents. In 
trhis paper he put forth the claim that he had discovered the 
microbe of carcinoma. From ten cases of carcinoma of the 
breast he had made inoculations upon solid sterilized ascites and 
hydrocele fluid. Usually on the third day a growth, in the form 
of a colorless film, was seen on the surface of the serum, which 
later changed into a yellowish-brown color. On microscopic 
examination it was found that this culture was composed of short 
tacilli, with spores which could be readily stained Avith the 
ordinary reagents. These bacilli could not be seen in stained 
sections, but could be demonstrated in fresh cancer juice. Six 
titches were inoculated by injecting material from the pure cul- 
tures directly into the posterior breast gland, and fourteen days 

17 
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later a circumscribed tumor the size of a walnut had formed at 
the point of inoculation. In the animals killed four weeks after 
inoculation the tumors examined under the microscope were seen 
to be composed of epithelial cells, in which the spores of the 
bacilli could be readily identified. 

In the discussion which followed the reading of this paper. 
Guttmann agreed with the author that the bacilli were the cause 
of cancer. Fninkel thought that the microbes entered the 
tumor and their presence only indicated that the tumor tissue 
had determined localization of floating microbes. In the same 
journal Schill, of Dresden, states that he has found in cancerous 
and sarcomatous tissues rod-shaped microbes which he suc- 
ceeded in cultivating on gelatine. 

Freire claims priority in the discovery of the microbe of carci- 
noma. Perrin and Barnahei and Sanarelli, both of Siena, have 
also found a bacillus in connection with the etiology of malig- 
nant growths. 

Ballance and Shattock (^nV/>// Med. Journal, Oct 29, 1887) 
made cultivations from twenty-two cases of carcinoma, the ma- 
jority of which only yielded negative results. When a growth 
did occur the organisms were the same as those described and 
figured by various observers as occurring in healthy tissues. 

Francke's ("Ueber Aetiologie und Diagnose von Sarkom und 
Carcinom." Munch, ined, Wochenschrift, 1887) experiments began 
last November, and he had already seen and demonstrated the 
bacillus of sarcoma when Scheuerlen's discovery was announced. 
Francke has examined nine cancers since then, and in all has 
observed the carcinoma bacillus and its spores as described by 
Scheuerlen. His observations on the bacillus of sarcoma were 
based on the examination of three cases. 

The bacillus found in them was thinner and longer than the 
cancer-bacillus. The cancer bacillus, on the average, is 2 micro- 
millimetres long, and 0.4 micromillimetre broad, while the 
sarcoma bacillus measures 3 to 4 by 0.4 micromillimetres. 
The spores of the sarcoma bacillus also resemble the spores of 
the cancer-bacillus, except that they are a little larger and have 
a sharply contoured pole. The two microbes were cultivated 
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upon the same nutrient soil, producing a brown pigment. In- 
oculations of the pure culture of the sarcoma bacillus have pro- 
duced no results as yet, but Francke thinks that four weeks is 
too short a time for sarcoma to develop, and he will make 
another report later. Pfeififer (*'Der Scheuerlensche Krebs- 
bacillus ein Saprophyt,^' Veufsc/te med. Wochenschfift, 1888, No, 
11) holds that Scheuerlen's carcinoma bacillus is a saprophyte 
and identical with the proteus mirabilis of Hauser. 

Baumgarten ("Ueber Scheuerlen's Carcinom-bacillus," Central- 
blatt f. Bacteriologie u. Parasiienkunde, B. iii. No. 13) found a 
potato bacillus which in size and shape resembled Scheuerlen's 
bacillus of cancer, only that it exerted a somewhat liquefying 
effect on gelatine. He found a similar bacillus in a sarcoma of 
the skull and breast and in a neuroma of the hand. That 
Scheuerlen's bacillus has no direct etiological bearing to cancer, 
he claims is proved both by its occurrence in other tumors, and 
that it is not always present in carcinoma. He believes that it 
is a potato bacillus which has a wide distribution and conse- 
quently likely to contaminate culture media. 

Senger C'Studien zur Aetiologie des Carcinoms," ^^r/. klin. 
^ochenscJirift, 1888), in comparing malignant tumors with infec- 
tive processes, affirms that their resemblance is marked. Thus 
carcinoma, like a phlegmonous inflammation, follows the lym- 
phatic system, and, as in pyaemia, gives rise to metastasis. Again, 
in rare cases, carcinoma appears as a miliary affection, which in a 
very short time becomes diffuse and leads to serious disturbances 
of the digestive and circulatory organs. Such cases can only be 
explained by assuming that minute infective particles are intro- 
duced into the circulation which give rise to innumerable embolic 
obstruction in the capillary vessels where independent centres of 
growth are established. As a last resemblance may be men- 
tioned those numerous cases of tar, paraffin, and chimney- 
sweeper's cancer, which often attack young persons in whom no 
predisposition to cancer exists. Senger does not believe that 
the cause of cancer is a microbe. Under strict antiseptic precau- 
tions he made implantation experiments of carcinoma tissue in 
mice, rabbits, and dogs, and on examining the site of implanta* 
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tion at different times noticed that the malignant graft was in 
process of absorption, or had disappeared completely, leaving 
only a minute cicatrix at the point where it had been embedded. 
The experiments yielded no better results if the animals were 
subjected to starvation before inoculation, or if their health was 
impaired from any other cause. 

At the last meeting of the German Congress of Surgeons, 
Hahn (**Ueber Transplantation von carcinomatoser Haut." BerL 
klin, Wochefischrift, May 4, 1888) gave an account of a success- 
ful experiment which he had made on a woman suffering from a 
recurring carcinoma of the breast which had advanced beyond the 
reach of operative treatment. The breast had been previously ex- 
tirpated and she was now suffering from an extensive local recur- 
rence with innumerable nodules in the skin. He removed six 
small nodules with the entire thickness of the skin, and then 
planted them upon the opposite healthy breast, from which six 
similar pieces of skin had been removed. The healthy skin was 
grafted upon the places where the nodules had been excised. The 
dressing was not changed until the thirteenth day, when all the ma- 
lignant grafts were found adherent and slightly elevated above the 
niveau of the surrounding skin. Four weeks after the grafting 
minute nodules were found around two of the grafts. All the grafts 
continued to increase in size, and at the time of death (ten weeks) 
had attained the size of cherry-stones. Microscopical examina- 
tion of the nodules surrounding three of the grafts revealed the 
histological structure of true carcinoma. He believed that the 
success which attended his experiment was due to the fact that 
only new cells were taken by the excision and implantation of 
recent nodules. In referring to the literature on the subject of 
cancer inoculations, he states that the first successful inoculation 
was made by Langenbeck, who injected cancer juice into the 
jugular vein of a dog, and two months later it was claimed that 
two cancerous nodules were found in the lung. Follin and Lebert 
asserted that they had been similarly successful in transmitting 
the disease from man to animals. From sixty to seventy 
grammes of finely triturated cancer juice taken from a cancer of 
the breast were mixed with distilled water and injected into the 
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a large carcinoma of the leg which had taken its origin from the 
skin and in which amputation was objected to. The fungous 
surface was scraped and cauterized and from the deepest portion 
of the growth a piece of tissue, the size of a peach-stone, was 
inserted through a small incision into the connective tissue over 
the posterior aspect of the leg and the wound sutured with fine 
catgut. Primary union took place, with circumscribed infiltration 
of tissue around the graft from the second day to the end of the 
first week. After this time gradual disappearance of the graft by 
absorption occurred until at the end of four weeks it had entirely 
disappeared. 

The believers in the inoculability of carcinoma have suffered a 
disappointment. It was announced that at the meeting this year 
of the German Surgical Congress that Wehr would give a 
demonstration of carcinomatous nodules produced by inocula- 
tion from dog to dog. But when the Congress met, on April 6th, 
it was found that the demonstration showed that the inoculated 
nodules, after a gradual increase, had diminished in size, until at 
the end of from six to eight weeks they had entirely disappeared- 
Makra is making a series of bacteriological studies on malignant 
tumors in the laboratory of Kovacs, but, so far, only negative 
evidence has been obtained. 

Galippe and Landouzy ("Note sur la presence de parasites; i, 
dans les tumeurs fibreuses (myomes) uterines; 2, dans le liquide 
des kystes ovariens et sur leur role pathogenique probable," Gas. 
des Hop., 1887, No. 24) have extended the bacteriological inves- 
tigations of the microbic origin of tumors to the benign variety. 
In two cases of extirpation of myomatous tumors of the uterus 
they inoculated a nutrient medium with the tumor tissue, and 
three days later found numerous microorganisms; the most con- 
spicuous was a diplococcus arranged in groups, or in long chains; 
also streptococci and bacilli. The same microbes were found in 
both tumors. The same authors also found microorganisms in 
the contents of two ovarian cysts. They believe that solid and 
cystic tumors develop in consequence of the entrance of microbes 
into the organism in the same manner as parasites cause excres- 
cences in plants. 
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The strongest proof against the microbic nature of carcinoma 
is the histological structure of all products of infective processes. 
The products of all diseases, so far as known, which are caused, 
by microbes and are characterized by local inflammatory pro- 
cesses, consist primarily of granulation tissue. The new tissue 
surrounding the seat of infection is a homoplastic product which 
originates from preexisting tissues. So far, we have no knowl- 
edge of a microbe which produces heteroplastic tissue prolifera- 
tion; that is, the production of cells which do not preexist in 
that locality. Many of the lymphomata undoubtedly owe their 
origin to specific microbes, but these are not true tumors, and 
should be classified with the inflammatory infective swellings 
— the granulomata. 

There has been, so far, no proof furnished of the existence of 
a specific bacillus in carcinoma or sarcoma, and the inoculation 
and implantation experiments have proved so seldom success- 
ful, and the experiments which at first appeared as successful, 
have later been shown to be so deceptive, that the microbic origin 
of malignant tumors has not only not been established, but 
rendered improbable. The analogy between tumors and infec- 
tive processes is more apparent than real, and simply consists in 
the fact that the cells of the former endowed with all the prop- 
erties of independent growth select the same routes for local 
and general dissemination as the microbes of the latter. 
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treatment of, 196 of malaria infections, 63 

of skin, 172 of scarlatina infections, 63 

of tendon sheaths, 192 of typhas recurrens infections, 63 

of uterus, 198 of varicella infections, 63 

scrofula identical with, i6a Uterus, tuberculosis of, 198 

surgical, 172 ,- „ 

syphilis, in relation to, 51 ^"^^*" septique, iii. 115 

verrucosa cutis, 172 WcM'NDS, tubercular infection of, 169 
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\\I ITH 1889, The JotniNAL enters upon its sixty-ninth and Thb 
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ments of the times, The News changed from a monthly journal to a 
iBtly larger weekly newspaper in 1882, and Thb Journal changed from 
ft quarterly to a monthly in 1888, increasing its contents and simultaneously 
tducing ita price. Jointly these two periodicals combine all that is possible 
I and desirable in medical journalism, the promptness of the newspaper and 
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THE MEDIC AJ. JVEWS VISITIWG LIST FOR 1890 

Has been reviHw! and broiiglst Ihorouglilj up to date in every respept. It con- 
luitB 48 pi^eg of teJtt, incluHioB caleDdar for two years; obstetric diagrams; Bcheme 
of rfetitition; tables of weights and meaBures and oomparative scales; ioBtructiona for ex.- 
•mining ttie urine; list of diainfectsnis; table of eruptive fevers; liste of new remedies 
«nd remediesnot generally used; inconiptttibles, poisons andantidol«3; artifidal respira- 
lion ; table of doses, prepared to accord with the laEl revision of the U. S. Pharmacopieia ; 
in extended table of Diseases und their remedies, and directions for ligation of ar- 
Ifrire. 17f> pages of blanks for all records of practice and erasable tablet. Handsomely 
bound in limp Morocco, with pocket, pcncU, rubber and catheter scale. 

The Mbdioai. Nbwb Visitino List for 1890 is issued in three styles, as heretofore : 
Weekly (for aOpatieolB); Monthly, and Perpetual. Each in one volume, ?1.25. Also 
furnished with Beady Reference Thumb-letter Index for cjuick use, 25 cents e^ttm. For 
tpecisl olTers, including ViaiTiNS List, see pages I and 2. 

A few notices of this Visiting List are appended : 
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THE MEDICAL JfEWS PSYSICIASS' LEDGER. 

Containing 400 pages of fiuelinen "ledger" paper, ruled so that all theaocoimla of a 
lir^e practice miiy be conveniently kept in it, either bj single or double enliy, for a long 
peniMl. Strongly bound in leather, with cloth sides, and with a patent fleiible back, 
■bich permits il to lie perfectly flat when c>pened at any ' " ' — -'• 

■ small siiedal lot of same Ledger, with 300 pages. Price, | 



KART8HORNE, UENMT, A. M., M. D., LL. D., 

Latily Prafessot of BygUmin tht Univeraiti/ of Partn^t^raniti, 

A CoDBpectuB of the Medical Sciences ; Containing Handbooks on Anatomy, 
Physiologv, Cnemistry, Materia Medics, Practice of Medicine, Bui^erj and Obaietrits. 
Second ^tion, thoroughly revised and grealJ; inipruved. In one large royal I'imo, 
volume of 1028 pages, with 477 Ulimtrations. Qoth, HSb ; leather, $5.00. 
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ITEILL, JOHN, M. D., and SMITH, F. G., M. D„ 

Loll Surgeon to the Penna-Seipital. Prof, of Ihi InitUutea of Hid. in the Unh; nf Pemu. 

An Analytical Compendium of the Various Branches of Medical 

Science, for Llie use and examination of Students. A new edition, revised and improved. 
In one large royal 12mo. volume of U74p&gefi, with 374 woodcuts. Qolh, (4; leatlier, H'Tfi. 



LUDLOW, J.L.,M.D., 

Oiniaiiiiig Phytician (o IM Philadelphia Rosfrilal, etc 

A BEanual of Examinations upon Anatomj, Physiology, Surgery, Practioe of 
Medicine, fibstetrics, Materia Medica, Chemislry, Pharmacy and Therajieutics. To which 
is addi'd II Medical Formulnry, Third edition, thoroughly revised, and greatly enlarged. Id 
one I'.'nio. volume of S16 pages, with 370 illustrationa. Cloth, $3.26; tenther, $3,75. 

The arningement of this volume in the form of question and answer renders it espe- 
cially suitable for the office examination of students, and for those preparing for graduation. 
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Sciences, with accentuatioa naA proaaocialioa of English words. B7 Johk B. B 

A. M., M. D., LL. D. 

WITH THK COLLABORATION OF 
W. O. ATWATEK. M. D„ WASHINGTON MATTHEWa, K. D., 

FKANK BAKER, M. D . H. C. YARKOW. M. t>., 

JAMES M. FLINT, M. D., W.T. COUNCILMAN, M, D- 
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J, H. KIDDER, M. D., 

Is two vei7 handsome royal octavo volume*. 
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J>rmGLI80X, BOBLET, M.I>., 

LaU Protcssor of Inatilula cfMUtums in tht Jrferson MaiimI CbUige of PItiladelphia. 

MEDICAI. LBXICOET; A Dictionarvof Medical Soience; Conte: 
a. concise ExpUnation of the varioiiB Subjects and Terms of Anatomy, Physiology, Pa 
ogj. Hygiene, Therapeutica, Pharmttcology, PharmBcy,8urgery, Obstetri(s, Medical Ji]i_ 
pmdence and DeQlistrf, Notices of Cliina,te and of Mineral Watery Fonnulie for Officinal^ , ' 
Empirical and Dietetic Preparations, with the Accentuation and EtymoIoEv of the Term^ , ] 
uid the French and other Synonymes, ao oa to constitute a French as well aa an Bngligll ' J 
Medical Lexicon. Edited by Riphabd J. Ddkolison, M. D. In one very large and j 
handsome royal octavo volume of 1139 pages. Cloth,¥6.50; leather, raised bands, ^T.SO: 
very handsome half Ruania, raised bends, f " 
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HOBLYN, BICHABU J>., M. J>. 

A Dictionary of the Terms Used in Medicine and the CollateT8Zj!| 
Sciences. Revised, with namerous additions, by Jhaau Hatb, M. D., late editor Of? 
The American Journal of the Maiical Sciences. In one large royal 12mo. volume of BBS' 
double-columned pages. Cloth, $1.50; leather, $2.00. "^ 
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' STUDENTS' SEBLES OF MAJTUALS. 1 

A Series of Fifteen Manuals, for the use of Studenis and Practitfonere of Medldna 
and Surgery, written by eminent Teachers or Eiarainers, and issued in pocket-eiw 
12mo. volumes of 300-540 pages, richly illustrBteil and at a low price. The following vol- 
umes are now ready: Tbeves' Mamial of Surgery, by various writers, in three volumes, 
each, $2; Bell's Gammiraiive Phyidotogy and Anaiomy, $2; GoiTLD'a Swgieai ZHagnrt. 
sis, |>2; RoBERTSOK'a PkyaiGlogieal PA^nce, $2; 'Brvue's, Materia Meditxi and llurojiair 
tia (4th edition), $1.60; PowEH'a Snimm PAffnirfoffv (2d edition), $1.50: ClA£ke and 
LooKWOOiVs Disifetori Manual, $1.50; Raije'b tSinica/ Chemistn^ $1.50; Teevm' 
SwrjUal App>M. Anaimny, $2; Pefpeb's Sm-^ical Paihohgy, $2; and Kleek's MemmU af 
BUlology (4th edition), $1.75. The foUowineisinpress; Peffeb's For&uie Me" ' ' ' 
For separate notices see indei on last page. 






SERIES OF CLINICAL MANUALS. 

la arranging for this Series it has been the design of the publishers to provide tlie 
pofeesion with a collection of aathoritative monogntphs on important clinical subiectE 
in a cheap and portable form. The volumes will contain about 550 pages and wifl be 
freely illnstrated by chromo-lithogrsphE and woodcuts. The following volumes are 
now ready: Cabtbb & FROsr'a Ophthalmic Surgery, $2.25; HUTOHUiaON on Syphiiu. 
$2.25; Ball on the ilMtumowJ .Amu, $2.25; Marsh on the J(nnCe,$2; OWENonSur^ 
JXmua of CKUdren, $2; Mobrib on BuTgieal Diimaet of the Kidney, $2.25; Pick d 
f^aetura and Didocatiom, $2; Butlin on the Tongite, $3.50; Treves on JnfcsMM 
Oittrtietion, $2; and Savaob on Inmnily and Allied Neurosa, $2. The roUowinsan 
aetire preparation : Rboadbekt on the Puke, s.iu\ lAicAfi on Dwcata of fJi^ Urtl 
Jbr separate noliceB see index on last pa«e. 
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ILENMY, F. R. 8., 

Lectvrer on Anato^ny at SL Qaorff^s Hospital, Zondon^ 

Anatomy, Descriptive and BnrgloaL The DHivrings by H. V. Carter, M. D., 
ud Jir. WiSTiiACOTT. The diasections jointlj by the Author and Dr. Cabtbb. With 
n Introduction on General Analomy and Detelnpment by T. Holmes, M. A., Surgeon to 
h, George's Ho^ilal.- Edited by T. Pickerbtq Pick, F. E. C. S., Surgeon to and Lecturer 
I AnaloD^ at St. George's Hoepit,!!, Loedon, Exsjuiner in Anatomy, Royal College of 
^nr^ns of England, A new American from the eleventh enlarged and iroproved London 
edition, thoroughly revised and re-edited by "Wiujam W. Eebn, M. D., Profeasor of 
Anatomy in the Pennsylvania Academy of the Fine Arta, etc. To nhicb is added the 
BBoond American from tiie latest English edition of Landmarks, Mbdicai. and Scroi* 
OAL, by Ldther Hoij>eh, F. R, C. S. In one imperial octavo volume of 1093 
DBgea, with 635 lai^ and elaborate engraving on wood. Price of edition in blaiA: 
Cloth, $6; leather, f7; half Russia, $7.50, Price of edition in colora (see bebw): 
aoth, 17.26; leather, $8.25; half Russia, $8.75. 

This work covers a more e:(tended range of subjecta tban is customary in the ordinary 
tezt-bookaj giving not onlj the details necessary for the student, but also the application to 
thoee details to the jiractice of medicine and surgery. It thus forms both n guide for the 
learner and an Bdmirabla work of reference for the active practitioner. The engravinra 
form a special feature in the work, many of them being the sire of nature, nearly ^ 
Oiifcinal, and having the niunes of the various parts printed on the body of the cut, in 

te of figures of reference with descriptions at the foot. In this edition a new departure 
been taken tiy the issue of the work with the arteries, veins and nerves distinguished 
by difierent colors. The engravings thus form a complete and splendid series, which will 
greatly assist the student in forming a clear idea of Anatomy, and will also serve to refresh 
the memory of those who ma^ find in the eiifiencies of practice the necessity of recall- 
ing the details of the dissecting-room. Combining, ss it doee, a complete Atlas of 
Anatomy with a thorough treatise on systematic, descriptive and applied Auatomf, 
the work will be found of great service to all physicians who receive students in their 
affic«B, relieving both preceptor and pupil of much labor in laying the groundwork of a 
thorough medical education. 

For the convenience of those who prefer not to pay the slight increase in cost necessi- 
tated by the use of colors, the volume is published also in Uack alone, and maintained 
in this style at the price of former editions, notwithstanding the largely increased si»e of 
the work. 

LandmaTh, SfedMil and SarffieaLhj ihediatingdiBhed Anatomist, Mr. Luther Holden, 
has been appended to the present edition as it was to the previous one. Thi.t work gives 
in a clear, condensed and systematic way all the information by which the practitioner can 
determine from the external surface of the body the position of internal parts. Thus 
domplete, the work will furnish all the assistance that can be rendered by type and 
illostiatioQ in anatomical study. 

bookL The irork Is pnbllphed irKb blvh and 

... — J _,_.._ ,. . ^g, ^f book-msking.— 

V™i.J.n.21^W-" 



— Jow. 0/ Oi Amer. Med. Aji'n, Deo. 31, 18S7. 

A work whieh for more than twenty years has 
had the lewl of all other teii-books on anatomy 
Chtooghout the olviliied world oomBB to band Id 
■Dch beauty of eiecutlan sod aocuracy of text 
■ud llluMration m more thaa to make good the 
taige promise of the prospeoiua. It wonld be In- 






rophet t 



liB royal work is destined lar many years to coma 
> hold the first place upDoi RnsMtnlcal taxt- 



Brar'B Annlamu la tb . 
upon anatomy whioh has ever been puhllsb . . 
the Engliah or any other langaage.— OnnnnoM 

-CBlrlnethB beetworkon anatomy that t»pnbli9bed 
-iaaijlmsaAgi,.— Vtrginia Mad. if onmy.Uea, 198T. 
Gray's atandariJ AnaloJuy has been and will be 
fnr years tht teit-twok for Btndenls. The book 
needs only to be esaiplD^d to be perfectly under- 
ttoo±—liedfcai Freei ej WttUra Sim rorjt, Jan. 



Also TOR Si 
HOLVEN, ZVTHJUR, F. R. C. 8., 

Surgfion to SL SoriftoIorasiB'j aiul thi PbundUng SospiiaU, London. 

XiBndmarks, Medical and Si^eiaal. Second American from the latest revised 
English edition^ with additions by W. wT Kkes, M. D, Professor of Artistic Anatomy^ in 
thfl Pennsylvania Acsdemy of the Fine Arts, formerly Lecturer on Anatomy in the Phila- 
delphia School of Anatomy. In one handsome 12mo. volume of 143 pages. Ckith, lil.OO. 

This little book ia all thaX can be desired within 
It* scope, and itseonlents will be found almply in- 
vafauble to the young surgeon or phyBlcian, ainee 
tluy bring before him auch data as be rBqulree at 
»ftxj exuainatjnn of a patient. It is written In 
laonuw so clear and conci^fl thai one ought 
■iDD^loIearo Itbybenrt. Itteachesdiagnoete by 
•itarsal eiunination. ocular and palpable, of the 
body, with suah anatomical and physiological bete 
a* (Urectly bear on the sufaJeoL ft is eminently 
the student's and young practitioner's book.— PAv 
ilcian ond Siirgsin, Noi. fasi. 

The study of these Landmarks by both pbyal- 



ciana and suTReous is mnoh to be encouraged. It 
insritably leads to a progresslre educalloDof bolli 
the eye and the bnioh.by whioh the recognition of 

slated. OaelharoughlyfemillarwithChebalAliere 
taught is capable of a degree of aacoracy and a 
Donlldenoe o? certainty whioh is otherwise nnat- 
tolnable. We cordially recommend tbeLandlnarks 



Surgical Journai, Dec ISBi. 
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ALLEIf, UARRISOJH, M. D., 

/VofMior 1./ PAi/iiolOpi/ in Ihi Umnersili/ <if JtoMuj/Jranin. 

A System of Human Anatomy, Including Its Uedical and Surgioal 
Relations. For the use of Pnirtitiiiiiers and Stiiiienla oi Medicine. With an Tntro- 
duelory Sert;on on Histology. By E. O. Shakespeake, M. D., Ophthalmoloeist to 
the Phi1s:deiplii& Hospital. Comprising 813 doublenxiluiitnecl quarto pages, wiui 380 
illuBtnitionB on 109 full pnge HthogTAjphic plftt«e, many of which are in colors, and 241 
engrarings in the text. In six Sections, each in a portfolio. Section I. Histoloot. 
Set-tion n. BoNGB and Joiins. Section UI. Muscles and Fascijr. Section IV. 
Artbrizb, Veins and Lymphaticb. Section V. NEBVOtra Bcttem. Section VL 
Groans of Sense, of Dtatstios and Oenito-Urinary Organs, EMBSTOuioTr 
DeveLtOpmeht, Teratoloot, Scperficial Anatomy, Pobt-Mobtem Examimatiomb, 
ANU General and Clinical Inpeibs, Price per Section, 53.50; also bound in one 
volume, cloth, (23.00 ; Tery handsome half Buseia, raised bonds and open back, $25.00. 
Fur eaie by tubeeription only. Apply to ihe Publishers. 
11 la to Da aontildereil a atuil; of applied aual'iiiiy cart, and are almply anperb. Thera ta aa muab 

■uch analomlcal raals as oan be applied to the the erery-dav waota of the medical oIliiTciaii 

praciloe of medlolne aq well aa of Buraery. Oor lo thoae of tha operating anrgeon. In fact, C 

anllior 1b DonclBe, accurate and practical In bis general practltioDara wliriead the work wlthon 

aUlviDflnla, uid auacecdn admirably In Infualng feeling of surprised Kratlflcatlon that ao mail] 

an Interest Into the study of what Is genenilly coo- points, concerning whleh they may never iwTt.. 

■ Idered a dry aubject. The depaj'tment of Hlslol' thought before are so veil presented (or their DOD^ 

In tresied Id ■ masterly maaner, and the sidaratlon. II la a work nhlch is deatlned lo ' '' 

lamll- the bei ■■ '" 

greaf Kceard, 



^r by one thoroughly fon^lU the heat of its kiail in any langDafte.~< 
rstioneBra mudewlEn greaf Kcer--' " — —.%.,„., 



€LABKE,W. B.,F.R.C.8. & ZOCKWOOn,C. B., F.S.C.t 

DevmnitratortafAnatotni/at St. narfliohnneK't Botpital Meditai Sclvxl, London. 

The DiBseotor's Manual. Inonepocket^Liel2mo. volume of 396 pagee, witb' 

49 illustrations. Limp cloth, red edges, $1.50. See Sliudsnl^ Seriei of Manuoh, page 4. 

Messra.Clarke and Loth wood hale wrlttao a book Intimate assoulatlon with stQdenta could ha 

that can hardly be rlialledait apracllcaJald tolhe given. With such a guide aa Ihlt, accompanlL , 

scribe the best way lo Jii-play the anatomical Applied Anatomy (suns aeries), do atuduut coulA 

■lructure,"lia>ibeeD fully atulnad. TheyeiuellD fwllo be deeply and absorbingly Interested la th* 

a lucidity of demonstration and graphic terseness study of anatomy.— A^gw Orfuni Midieat and Awh 

of elpreaalon, which only a long training aoil gieat Journal, Aprtt.iSM, 



TEJBFES, FR:EI)EEICK, F. B. C. S., 

Senior DenKmetmior of Anatimy and Asntftml Surgwn al the London SotjtitoL 

SuiKioal Applied Anatomy. !□ one pocket-sbe 12mo. volume of 640 p-^— _ 
with 61 illustrations. Limp cloth, red edgee, $2.00. See S^idenU/ Seriu of Mamialai 
page 4. 
He haa produced a work which will command s i This number of tbo "Maauals tor Students" Im 



waa wrUien. ThlB union of a thorough, praollm] 

flSokeoed by dally nae as a teacher and pracll- 
~~- hm enabled oor author to prepare a worle 

"■ ■noiidUHoult task loeicel. — 

in Prociitionur, reu. . — 



which It 



loelleni, giilns lust euoh practioai kno.. 

edgeaswlllbetaquireiirorflppllcallonlnrelioviii 
Uio Injuries lo which the living bod_y Is liabl' 
The bock la Intended mainly for sludanla, but 
Bill bIbo be ofgreBtusBtoprneUtloners. Theillii 
(ralions are well exBOUlBd and fully elunfdate tk 
(eit.-SoiKiurn PraeUliontr, Feb, U«l. 



BELLASTF, MDWAJtn, F. B. C. S., 

Senior Aailtanl-aurgien le W» ChaAn-i-Orosi Soipilal, Londen. 

The Student's Guide to Surffical Anatomy: Being a Description of tli« 
moBt IniporUtit Surgical Regions of llielldman Body, and intended as aa Introduction to 
operative Surgery. In one 12mo. volume of 300 pages, with 50 illustrations. Cloth, $2.26^ 

WILSON, ERASMUS, F. R. S. 

A System of Human Anatomy, General and Special. Edited WW. H. 

Gobrecht.M.D., Professor of GeneraUnii Surgical Anatomy m the MwlicaMflllfBM m 
Ohio In one large and hundsome ocuvo voliune of 615 pages, with 'i^^ " 
aolh, $4.00; leather, ii5.00. _^ 

CLELAJfl), JOHN, M. D., F. R. «., 

Pn^uu-r ofAnatums aitd FhynMosy in Qucen'i Cottage, Galicay. 

A Directory for the DisBection of the Human Body. In one 12nK 

volume of 178 pages. Cloth, 81.2-5. 

BARTSflORKira HASrBOOK OF AWATOMT I HOBNER-S SPECIAL AWATO^^^^ 
AND PHYSIOLOGY. Second edition, reylsed. OGY, Eighth edition, eilenairely revlBBdm 
in one royal Kmo. volume of SlO pagaa, with 220 modifled. In two ncUvo volnmea of 130T pagei 
wsedCBta. Cloth, IL76. 1 •I'" 
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J>BAPER, JOHN^ C, M. D., LL. D., 

Prafasor o/ Cheftiiitr;/ in Iht Onivaniti of lltt Oily nj JSht York. 

Medical Fbyaics. A Text-book for Students and Practitioners o! Medicine. In 
<Bie octavo Tulume of 734 pagee, with 3T6 woodcnta, mostly anginal. Cloth, $4. 
FROM TU£ PREFACE. 

The fact that a knowledge of Pli^aio) is iDdispeiuable lo a thuroiigb underBtandine of 
U«iiiciue has not been na full; ren1ir«d in this cuuntiy Bd in Europe, where the Bdmiiable 
vorks of Bceplats aod Gariel, of KobertMD aiiJ of numerouB GeroiaJi writers conatitute « 
4)mnch of educational literature to which we can show no parallel. A full appreciation 
«f this the author trusts will lie sufGtieut justification for placing in book form the Eub- 
«danoe of his lecturea on this denartmeDt of science, delivered during many yeaw at the 
CtiiTersity of the City of New York. 

Broadly E[)eakins, tliis work ainlB to impart a knowledge of the relntionit existing 
lietween Ph.vsics and Medicine in their latest state of development, and to embody in the 
pumiit of thia object whatever eijierience the author has gained during a long period of 
teaching this special braneh of applied science. 
This eleEuit Bed useful work b«arg 



gani jiidgmant of (he 
work Admlnibly to tbti 
□a by presesting the 



well ^™«d 



iw. Be hw Blted 
ssiganeieB of tbs tltuitloD 
j«ewlar with bilef, cleu aod i 
aocb praposlllona as he is by 
maslsr. Ths Buhleat taalu 
UbanlLy illuBtnted uid oare 
<t will l*ke rank at oqw ami 
«ertaiD, and it is to be hope 

where, aa a book of re(Bren__ _ ,_ 

■uefDl and agreeahla.— ZrouuviIZi Xidienl 

CertaiDly w'e ha'e no teit-book ae full ta 
After Ibese thesgieclBl depattmentB of phyE 









lagnellBir 
lorosy._.T 



,.-„„_ ...Jt"^ 

text is amply IIIUBtratsd and the many dllBcnlt 
[wlatg of the subject are tarought tornard with r»- 
aoarkabla clearaesB and ahllliy.—MaiiaiL and Surg- 
ical Btporter, July 16, IBS^ 
That this work will greatly faollltale the study 

cursory eiamlaatlon. His marked by that scleD- 
tlflo accuracy which always oharactarlaes Dl. 
Draper's writloBB. Its peculiar tbIhb Use Id the 
fftct that It IB wntlan ftom tha itandpolnt of the 
raedtcal mso. Hance much Is omitted (bat ap- 
penTB ia a mer* treailae on physica] scleuoe, whlla 
much Is iueurtej uf peculiar Talue (o tha pbyal< 
clan.~ir«lical itcori, luKUit^a, 1186. 



BOBMBTSON, J. McGBEGOR, M. A., M. B., 

UMrhaid UrnnoaetTalor of PlK/siologji, Universily of Otaisav, 
Physiological PhyeieB. In one I2tno. volume of 637 pages, with 219 iUoMM 
tiona. Limp cloth, t2.00. See StedeW 'Series of Manuais, page 4. 

The title of this work sufficlsntly oxpIsIdb the I ments. It will be round of graat Talus to the 
", la deaigned as a man- {iractitioaer. It Ib a caratUlly prepared book of 

CQ- heartily recommend it. — Jownal of ih 
fti- \ itedieai At— -■-•'■' ^— • """ 



re of Its cnn<«iili 



J>AZ,TOK, JOHN C, M. J>., 

Profmor Bmeritit* of PhysioU)^ i*i the Cbtifge of FhyHetans and Surytona, Nnu York, 

Doctrines of the Circulation of the Blood. A History of Physiological 
Opinion and Discovery in regard to the Circulation of the Blood. In one liaodaome 
l&na volume of 293 p^ea. Cloth, $2. 



nlnd,at 



lefruit of Ihedce. 






•tioD for those plodding workera of oldeu time 
* IrtrolaJd the foundation of the msgniacent temp: 
,«t medics! soleoce as It no» stsnda.—iretD OrUai 

jieiital and Eiirgieal Journal, Aug, 1SBS, 

In the proarssB of phystnlogical study no fw 
.was of Btealer moment, none more complete] 



D of the blood. This 



medlo^ hlBtorlsDe. Ths TOluma 
of throe or four whloh hata beeu 
few years by American phyBlcians 



Tolnme, though 

medical biBlotr 
t^., Deo.fl.lBH. 



SJ^JJ^. F. JEFFREY, M. A,, 

ProfiiioT (if Comparative Anatomy at King'i OjHsbs, Zondon. 

Comparative Physiology and Anatomy. In one !2ino. raluine of 561 pagw, 
lth229illiiBtralionB. Limp cloth, (2.00. Sea Sludcnl^ Seriei of Manuals, p 



Ititvuelli 



™.= „.„^. , . 1 It the best work In exlalanee [a the Englls) 

• Imnle in laogimiie and arranaement lanauage to place lu the bands of the medical 
Id aUndatilly tHualiatBd, anJTs road- aludent,— SrHWt J(a*»-C^(rt«7«(« JowvU, Mw. 

IUjLIS, GEORGE VINER, 

Anoriiua Prt^ator -^ Anatomy In I7niiiir>ily CoUtge, London. 

Demonstrations of Anatomy. Being a Guide to the Knowledge of tho 
HnmBn Body by Diaaection. From the eighth and revised London edition. In one very 
handsome octavo volume of 716 pages, with 249 illuslrationa. Cloth, 11.25 ; leather, (5.26. 

ROBERTS, JOHN B., A, M., M. B., 

Pruf. of A ijplied Anat. ant Opar. Sm-g, in Fhila. Palr/elinic ond Coll, frr Oradualte hs ^jdieiBS. 

The Compend of Anatomy. For use in the diaaectiog-room and in pceparing 
ifcBKril"'"'''""' la one 16uio. volume of 196 pages. Limp cloth, 7& cents. ^^^^ 
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CSAPMAJV^, HENRY C, M. D. 

Fti^-Mor 0/ luiliCutH afMidicm, and Jfalical Jura, in tht Jiffa-Km UA OM. if Philaittlplna. 

A Treatise on Human FhyBiolof^, In one huuisome octavo volume of 
025 pages, with 605 fiae engiavinga. Clolli, ^.50; leather, ~ 

It repTManta nrT taHy Ihe eiisllns >Ute of luther, and the latter will dud ealoHaJni 
phniDlogr. TbepTMeutiTork hasaapacbl 
lalba Btndant ind pnotUJoner u deroled 
to the pnoHod tpplleotlonof well-bnowii t 
which Ihe «aniios of Mfenoc hu glvea t 

tU IfalB dCpVtiDBDt, which "■■ 



■Idersd the (DDndstitni of ntioiul medlcliia.— ilitf- 
fiUn Uttiiaatrnd aargScal JoiktuiI, Deo.lBST. 

"-" ■-■-*- "■ — 1 praotloa] beBring oo the 

i luoidl]' expies» 



ZL'. 



farther, an 
instniottou ... 
/lartk Oarolint 



tbia' 



[■he work oertafnly aomm' 
.dent Hid praotlUoner. Wh 
Ihe progreeaiie pbreloliui 
Ion of pRr"- ' •' 



. of physfoloiTT (o 
vrkl»dod3«ill 



.k of reftnace.'f^H 

la Itself to boOJ^H 
B iDoal demaodaai^^H 
to-daj' la UL sda^ ^^^ 



_ ^ ipeotles, and 

ImproTsmeiit in this respeet 

rket. It will cenaioly 

Yuluable te It-book 8. — 



iiBtaam 

d Kcwi, For 



I to his 



Inspire eCudanta with 



icrtcaa Praelitumar 



I>AI,TON, JOBW a, M. D., 

Frqfaior of Fliysio/ogf/ in (hi Collegt of Fiysieiant and Sargtona, Stu Ft**, eU. 

A Treatise on Hnman Physiology. Designed for the use of Stadenta and 
Practitioners of Medicine. Seventli ediliouj thoroughly revised and rewritten. In one 
Tery handsome octavo volume of 722 pages, with 252 beautiful engravingB on wood. Cloth, 
tfi^OO; leather, (6.00. 

" nerer been In any doubt as to fts BtarUas 



Frora Iha first sppesraDi 
• >en ■ &T6rlte, owing n? 

mpllolty vlth which, as 



w of the I 
welt to i 



Itmnst ba gratlf^lSE to him to i 
qiiaupy with which his work, writ 
and practitioners, la quoted by o 
physlDlogy. This fact stusla iu 






ical Jottmal, Oct 18S2. 

I's well-knowo and deserredtr- 

ork bas long passed the Btags at 



of physiology which har^ 

ob^MoWb caa hlVhl? r( 

readers. — DtMin Journal qflltiicaiScimee,Feb.'W 



English edition, with notes 
ology in Univenity of Pennsyl' 
A REVIEW OF THE 

UL ItUlDallrespeeta'anidealteit-book. With a 
eompleta, aocDrata and detailed knowledge of hie 
snl^ect, the author haa «iEeeeded in giving a 
teormnfaly ooBseoatlte and phlloeophla aceount 
of tiie actence. A stadent'a attention is kept 
throughout fixed on the great and sallanl qties- 




IVeparing. 

i BKQLISH EDITION IS APPENDED. 

degenerated Do petty and trtvlal details. iteVlew- ' 
Ing this Tolame aa s whole we are justified In say- 
ing that it la the only thoroughly gciMl letl-baok 
of physiology In Ihe English language, and that it 
is probably the best teitrbook In any iangnafe. 
— Edinburgh ittdieal Journal, December ISSS, 



I of phyaidant and Surgioni, Baltknon, Bill 



amOS, W., Ph. D.j M. D., 

pTofe^tQT of Chentiitry and J^xitotogy in the 

Profaaiir of Chtmiatry in ths Marytand OiUigi 
Manual of ChemiBtry. A Guide to Lectures and Laboralory work for Bc^nnOB 
in ChemisU?. A Text-book, specially adapted for Stuilents of Phaimacy and MatiiODa. 
New (second) edition. In one 8vo. vol. of 4T8 jip., with 44 woodcuts and 7 colored platea 
illustrating 56 of the most important chemical tests. Jutt ready. Cloth, $3.25. 
FROM THE PREFACE. 
It has been the aim of the Author to present a work on general ohomlstry whioh m^be uaadfo 
adranlage as a text-l»ok by beginners, and whioh, at the same time, coTers the special needaof Iba 
medical and phannaCBoticsl student While the general character of the second edition la the same 
as that of the first, many changca and numerous additions ha>e been made with the view of render- 
ing the work more complete and nseful. Far the special lienefil of pharmaoemlcBl and medical aln- 
dpnta all chemicals mentioned In the UnitedBtnleePbannBCopcela are included, aud when of lutficient 
interest, are fully considered. HaslQg freqiientty noticed the dilHculty experienced by beglnnera In 
becoming familiar with llie variously shaded colors nf chemicals and their reactions, the Aathar 
decided t^tltuatralB the work with a number of plates, presenting Iha colora of those most Imporlant. 

Wohler's Outlines of Organic Chemistry. Edited bf Fnno. TnoeUted 
by laA BBH8EN, M. D., Ph. D. In one 12mo. volume of 550 pnges. Cloth, fS. 

LEBifASHra MASOAL OP CHEMICAL PHTS- I CARPENTEE'SPRIZB ESeATONTHEUSBAHD 

CAftPENTElt-8 HimAN PHYSiotOGf. Edll6d\ "S'-'W^^e^VlaaattDnaotwA 
fjr MMirar Powa, In one octavo Tolume. \ lamo, -na-sases. CA«ls,«> 
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W frankland,e.,d.c.l.,f.r.s.,&ja:pp,f.b.,f.i.c., ■ 

I Pro/aior of ChtviMrp in the Dorvud School Aaitt. Prof, of Chemistru in tht Formal ^| 

■ of Seieaci., Lonion. Schoali>fScitnr£,Lin\dtm. ^H 
B laOTgtUlio Chemistry. In one hitndsome octavo volume of 677 pages with 51 ^| 

■ woodcuts and 2 plates. Cloth, ^.75 ; leather, ^75. ^| 
H This nark tihauld aapareede other narks ot [U This eicellsnt treatlie vlll Dot fiil] (o take lt> ^H 

■ elUiS[atbemedicalool[egea. ItlBaerUloLvbetler plue u one of thti leiy best on the Bubject ot ^H 

■ adoptsilthanBDr workup(>iicheDi1atn,withiih[ch wblch It trasta. We bare been mucb plenaed ^H 

■ we are aaquatnted. to Impart that cfear and fall »ltb tbe iramprebenslre and lucid maoner In ^M 
* knowledge oCtUBBGteaceKhlchBtudotiu of med- nblch the difficulties of diemlcal nDUtlou and ^ 

Iclne should hsTe. Pbysioians who feel that their nomenclature bate been cleared up bj the writeia. ' 
obemloal knnwledga is bahlod the timeH, would It shows on every ]iai;e that the croblom 0( 

Bludr cf this work. The descrtptioasaaddemon- ot ooinpreheaaioa has long; and auooesaflillr 
etnttloDs are made so plain tbat there Ix no diffi- eoEaged the ationllon of the authoit.— JMicol 

■ oQliy lo imderaiandlng them.— ancinnnfi JI/KliMl ond! Surgicaf Jieporter, Oetober 31, 1886. I 



FOWJUES, GEORGE, PA. 2>. 

A UEmual of Slemenbur Chemistry; Theoreticsl and PracticaL Em- 
bodying 'Wa.tt^ Physiaii Inorgame Chemistry. New American, from the twelfth English 
edition. In one lai^ royal 12mo. volume of 1061 pages, with 168 illoBtrations on wood 
and a colored plate. Cloth, $2.7&; leather, f 3.25. 
FOHntaf ChimUlry hi» bean ■ standard teit- ehemlstry eilsnt.— tlncinnoii Afcdieol Unci, Oo- 

■re Terr fuUv kuowo by cbemlsu aad pbyslolanij Of all the works on chernlstry Intended for tbtt 
•TuywbeTeln this oountir and In England. As use of medical students, Fownea' Oumislry U 
thanetoiiee has advanced by the msklng of new perbapa the moat widely nsed. Its pnpalari^ la 
dliCDvaileB, tbe work has been revlaed ao as lo based upon ita excellence. This last edition eon- 
keep it loreut of the timea. It has steadily talna all of tbe material tbtiud In the pnvIoUB, 
mBintadned ita positfon aa a textbook with medl- and 1> Is also enriched by the addition of Watt? 
eal Btadents. In tbts work are traalod fully: Heat, Fhasieal ond Jnoroonie Chnmiitra. All of the mal- 
Ugbt and Electricity, incliidinE Magnetism. The ter Is brought to the present atandpoint of chemi- 
InBuencs eierted by ibese fotoas In ohemtoal eal knowledge. We may aafaly predict for thli 
action upon haaltb and disease, etc., la of the most work aooatlDuaaceorthe fame and faior It enjoya 
Important kind, and should bo familiar to every among medical atudanta.— jVm Orltafu Uiaital 
medical practitioner. Wa can commend the qndSurgieoi /ournai, March, IBSS. 
work as one of the very beat leil-books upon 

ATTFIULD, JOBS, Ph. B., 

ProfestOT of Fractiad Chmnittry to tlii P?uxT7nactaticaI Bodelg of Grsaf Britain, Mb 

Chemistry, Qsneral, Hedioaland Fharmaoeatical; Including the Chem- 
ist^ of the U. S. Pharnjaeopa>ia. A Manual of the General Principles of the Science, 
and their Application to Medicine and Pharmacy. A new American, from the twelfth 
Engli^ edition, specially rerised by the Author for America. In one handsome royal 
12mo. volume of about 750 pages, with about 100 illuatrations. In preiw. 

A notice of the previous edition is appended. 
It la a book on which loo much praias cannot be in aliloen years mnel bare _g™l ^qnalltieij ^Jt 

tcieooe. and having been prepared with a special 
view towards medicine and pharmacy, It Is alike 
indispensable to all peiaons eng^ed In thoae de- 



tal and Siryirai Journal, Jan. IB) 



mghb 



(q put hlmBBlt in tiie studen 
oiale his atate of miaiL—An 
ihI. April, ISSi. 



BLOXAM, CHARLES L., 

Profasor of Chanisfry In Kin^i CoUiji, London. 

Chemistry, Inorganio Bad Organic. New Americsn from the fifth Lon- 
don edition, thoroughly revised and much improved. In one very handsonie octavo 
volume of 727 pages, with 292 illustrations. Cloth, $2.00 ; leather, $3.00. 

tbe best manuale of general chemistry tn the Edb- 
llsh language.— Defroif Lancet, Feb, 18S1, 

Wo know of no trealiBe on ohamiatry wbloh 
containa so much praoCical InformaUon lo the 
same number of pages. The book can be readily 
adapted not only to Ihe needa of those who desire 
K tclarvihlv oomnlete coume of obemistry, but also 
lesire only a genersi 



Comment from tia on this atandard 

most snperHuoUB. It dllFerB widely In scope and 
aim from that of AltBeld, and In its way is equally 
beyond criticism. It adapts the moat dXreot meth- 
ods In Btating the prineiolea, hypotheses and facts 
ottbeacien™, ifi langu^e ia-solerae andiueld, 
and Its arraneement of matter so logical In ss- 

qnonoo that tbe student never has oooaBlon to — 

complain that chemistry la a bard atudy. Much i knowledge of the subject. We lake ^.-.. ._ 

attention Is paid lo eiperlmeolal iimatratlons ol , recommending thia work both as a sallafaotory 

modeorconduelingtheaeeiperiments, Thebook (an Vtdicoi and £uT0<al JourtuI, June IS, ISSl 



UBMUNM, WILLIAM a., 31. D., 

Dmunutraior of Chetniiin/ in the Medical Dtparlnml of (ft* Vniotniti/ of P: 

AMannalof Medical Chemistry. For the us« ot PxviieMa. "Vfla»*.^vs«>"**^- 

roaa'a Medical Chemiatry. In one 12mo. vdnroe ol ftW ^a:g,«B,-w\'Oa"A"-»L-as,. *^'*^,;]^^^ 



I /itoaconcfsB manual of three liundred page a, \ the T«icops\tto-o ot ctmivi™** *-**^ 
I ^nnranBiBeHeQUummaryof tbeb6Stniethoc\s\ condittons. "^^e a6*AP«i™5« J™f 
I ^aaOj^JaalfieifqmdHandBoIidsotthebody.bothV w\l\\ BumcVenV tvi\iie*a j™ >^* ^^ 
I *r (6o eaOmaUoo of their normal conatltuenia and \ Aentor ^lactWooaT.— Bo»l«m Ji.- «! 
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liEA BROTHERa & Co.'b PUBLICATIONS — Cbemlstrj. 



This m 



s:ffK 



_..- jf Dr. E- — 
uid-the mldtca 



iB the ^ 



sir famfliv Hith any branfti 



lewme tlmsdompa 




REMSENt IRA, M. J)., Ph. D., 

A ofawT o] CliCfiii^tyy in (A. Jo/in* Itopkim Univtrsils, SaiU 

Pnncii>lQB of Theoretical CbemiBtry, with Bpecisl reference to th« Cbiutitti 

tion of Chemical CompouDcls. New (third) and thoroiighlj rcTised edition. In oi 
; rojal 12niD. Tolume of 316 [mgea. Cloth, $2.00 






o careful and Impartial 



CHARLES, T. CRANSTOWf, M. D., F. C. 8., M. 8., 

Formerli) Aul. Prtf. a'ld Btvionet of Chctmtiry and Cliirtiiml Phyiiei, Queen'i CbUagt, BilfaM. 



an, Foods and Di^stion, and the ChemiBtry of the Tissues, Organs, Secreliotis and 
Escretiooji of the Body in Health and in Dbease. Together with the : — •'•"•'" '— — 
paring or separating their chief constituents, as also for their eiominati 
an outtiae sjllabusof a practical course of instruction for students. In one I 
Tolume of 463 pages, with 38 woodcuts and 1 colored plate. Cloth, $3.b0. 

Dr. Charles iflftillyinipropsed with li ■ ■ - ~ . . - 

anca and prsctlqal riBCh of fata aabjec 
has treated i[ in a competent and Inalrui 



-eaent. !□ fact, it misagap iu 



r. Chailee has deio 



this with much detail, and *et in a practical and 
Intelligible manner. In fact, the author liaa Sllsit 
, . .- -.=-.- his book with mimj praellual liints.— Jtiditoi itoe-, . 

BOFFMAJnr, P., A.Jtr., Ph.I>., & POWER E.B.,Iii.I>.A 

PubUitAnal!/itiot?iaSlaUof New Tark. Prof.qf AnaL C>Mim.intlu Phil. CBlLof Plnmae^% 

A Manual of Chemical AnalyBis, as applied to the Exaniination of Uedicinti ' 
Chemicals and their Preparations. Being a Guide for the Determination of their Identity 
ftnd Quality, and for the Detection of Impurities and Adulterations. For the use of 
Pharmacists, Physicians, Druggists and Manufacturing Chemists, am) Pharmaceutical and 
Medical Students. Third edition, entirely rewritten and much enlarged. In one veri 
handsome octavo volome of 621 pages, with ITS illustrations. Cloth, ^.25. 



We congratulate (he 






idltion 



— .-J appearand 

iDhis worfa, pnfaliahed for (he 
itrvalBO. Itlaadmlrableand 
indertalie? to supply is both 
ortliy. The selec^on of pro- 
15 tha purity or the aubiitan- 



juticS Jff 



. alogularly eiplldt. MoreoTSr, 

tonally ftee tioiD typographical errors- 

laged either la the maDiifsoture 01 
i^clni "■ 



imicalB.— ionihrn F 



CLOWE8, ERAJfTK, D. 8c., Landmi, I 

5«i>or SamcfMoiter al (As High Scliool, IfeaiaaUt^ndtr-Li/mi, ttt. 1 

An Elementary Treatise on Practical Chemiatry and Qualitative 
Inorganic Analysis. Specially adapted for n\ie in the Laboratories of Schools and 
Colleges and tiy Beginners. Third American from the fourth and revised English edition. 
In one very handsome royal 12mo. volume of 387 pages, with 56 illustralioDB, Cloth, 
?2.50. 

*Dri(e wKh labors- Btuden( [n the pBrTormance 
■■ ■ - - heartily re 



in thaslmpljet 



■arKy a. 



efactorj guide I 



IriL— Jf«lut« 



RAJjFE, CSAREES ^., M. J>., F. R. C. P., 

Auisiant PJ^sician at ths Lotidon SospiUtl. 
Clinical Chemistry. In one pocket-size 12i>u>. volume of 314 pages, with lA ' 
il lustrations. Limp cloth, red edges, $1.50. Bee Students' Seriee of Mamualg, page 4. 

This 19 one of the most InntrnctWe Ktlln work" I cine. Dr. Kalfe la thoroughly acquainted wllh tli» 
thal ie hvtB met with ia a long time. The anther latest coiMributlons to bis MieoGe, anil tt la quit* 
la ■ phyalolan anil physiologist, as well an ■ oheni- rerreshlns; to find the subjeat dealt with bo cleailr 

lal, coniieiinently the book ie unquatlfiedly proc- and Bimply, yet ia auoU eri-' — ' ' "■■ "— 

tloal, telling the physician just what he ouglil (i> miHleru scientido methw 
know, at the applications of cliemlstry ia meiii- 1 fiewrd, February 1, 1384. 

CLASSED, ALEXAJ!n>ER, ~~~ 

Profasor in Ote Royal Palntechnic School, Aii-ia-Chapiaa. 

Qua 

EoO-tM F.SMiTB. Ph.D., 
UaJveraitj of Penns. In one 12mo. volume at 3'JIA\ag*ai'"'^''i^ \\.\Ma. GUrth, $2.00. 
It It probaiily the best manual of an elementary 1 and then »ii'anctasWi'.'nBBBi4lB\»olwA-nMii»»»4 

oawre eitanl, Jnsoniueh as its methods are l^ie 1 auch OTodu«Va aa k6 n.«>. jWQ^»B.J4a4 -^ 

faMt /( lomahes hyeiaroples, eommencinB"Hh\lrj. \<. ia «» ^^■^«^''"**f V^f;^J?( 
•Ingle dBlBrraiaatiOBA, fofiowed by sepaiallona.; cbem\a\iY--BMt(m JoMnmlot Clh«»*niv« 



I 
I 



Ireftdy epoken for iiseli 
,— by iiDKDimoUB coUMjut pUoed Bjnong Che 
rmoatboafas on the subjMl em pubUshBti In 
' utguaga, ■ndthebeneritlBbnownkiidBtudled 
more highly It ty appresIaMd. The preaeot 

^ on oonlilns raooh new matter. t)ia InHerlloii 

■9t which hs9 been neoeaaltHled by (he uiTBncea 
nuida In vnriDiia dlrectloDs in the art of therspeii- 
Ice, and It novreUads unrlTftlledia ite thoroughly 
SlmfltlB pregeDtBtion or the modes of drug itollon. 
- ~ie irho wtahes to be tally op to the Rmea in 
lOleDceciQaRordlonegleclUieetady or Dr. 
lon'Bworli. The Indeiea ire excellent, and 

lotallltlato the pracitlral vulue of the book. 

-Haiicat Reconi, May 26, ISSH. 

NothlDgeo 0111101118011 DO complete on the actinn 

f dtuga on the oody ffeuerally aud on itu various 
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BRVNTON, T, LAUDEB, M.D., D.Sc., F.R.8., F.R.CP., 

Ltelurer on Mnt-eria Medica and Therapmtits al St. BarlKotcnnrw'i Boipiral, London, etc, 

A Text-book of PhaFmaooIogy, Therapeutioa ana Materia Medioa; 

.„... .u. T.. .._ „,.__.-_,._.__, ...... ... .,._m. ., ^^^ _,„ 

: leal 

llfeoi 

generalloo. This is sudoe language, but ft is the 
truih. The great merit ot Ihia work is that the 
author has been able so well to coordinate foets 
inlo nn intelligible and rational eyB[«in of pharma- 
cology, aad hanuafoctll no treatise nn therapeulioa 
will be considered complete which doea not la 
some meaaura adopt (his method. The busy 
phTBlolan will approach thia book to iBBfo some- 
Uitng Chat will better Bt him for his work, and on 
every page he will find something tliat will reward 

mend this bocjt as one which every physloiim 
should owu and study. It Is a work which if once 
owned will be likely to be read aad cooauliei till 
the corers fall olf from muoh aBe.—Eoaeon Midieat 
Diid auTgicat Journal, Deo. £0, ISSS. 



raCJT, JOHNM., FJmr. D., 

Frofaior of Materia JUtdica and Botaajt intlia PliUadelplaa CoUm of J'hariMei/. 

A Itfanual of Organic Materia Medioa; Beit^ & Guide lo Materia Mfdica of 

_. Vegetable and Animal KingdouiB. For tlie ubb of Stadenla, Driwgials, PharmaciHta 

iWnd Physicians. New (3(1) edition, thoroughly revised. In one handsome rojal 13mo. 

-otnma of B23 pages, with 257 illuBtrntiooE. Cloth, $3, 

Prof. Malsch is one of <he most dlsMnKulshe'l I author are a guarttntse that hie manual Is well 

tuunuwlsuior thleooUDtry, He and Pro7. 3ti!ie adapled for ite purpose, r<z.: a teit-andreterenoe- 

« the authors of The National ttepenjaforT/, book torBtndeots,pharmaoIalaBQdphyBiclanB,non- 

UohiBDOteicelledby any work of ItK kind ever laining the most recent and relUbia Infonnatlon 

AbliBhed. The learning and eiperlenoe of the 1 ia regard to drage.— Cincinnati lied. HfeaBjSoi.liSl. 



SAMTMOLOW, ROBEMT8, A, M., M. I>., LL. J>., 

" ' ....... ... J ne^apel•tic!il^illeJ^sralmat^d.CotLorFhUadttplli^ 

— .. — __.. „. _«_o-"-u8 Source: "■ ■ " 

Tnierapeutical Uaea. In one octavo volume of about 31 



PAMRISH. ED W AMD, 

Late PrtiftMur o/ Ike Theory and Practics of Phonmcym the Philadelphia OoU^e of Pharmaeii. 
A Treatise on Pharmacy ; designed as a Teit-book for the Student, and as a 
■Guide for lie Physician and Pharmaceutist. With many Formulee and Prescript iona. 
Fifth edition, thoroughly revised, by Thomas 8. Wiiwand, Ph.G. In one handsomo 
- ■ - volume of 1093 pages, with 256 illustrations. Cloth, $5 ; leather, $6. 

. , .^, — . . n — ,_^,. „! -iferencp. The coun' "-' ■- 



— Loridifli Pharma 



thoroOBh-golngpharinacistnlilfal 

«lt of so aaeful a guide to praotli 

' ' ^o properly estimates the ^ 

iwledgBof the remedial i 

„, — ,, „lm in dally practice, so t 

ilecibtllty, compatibility aud mosteffB< 

la of comblnaUon are concerned, cai 

- ■' ■ irk out ot the list ot thel. 



l"rch'M.''l6'aT°' 



— LvAiMviiie Mediial 



pharmaolet, wl 



All that relates to practical pharmacy— apparatQL 
processes and dlapenalng— has bean arntand and 
described with clearness in its TarioDs aapaots, h 
aa to alToi-d aid and addce alike to (he atndeataod 
to the practical pharniBClst The work Is Jndl- 

donaljilli ' - 

Jovmalof 



TERMAJm^, Dr. L., 

Profittor uf Physioism, in We Vnivsrsity of Zurwi. 
Experimental Pharmacology. A Handbook of Methods Ibr Determining the 
Itbynological Actions of Drugs. Translated, with the Author's permission, and with 
BElensive additions, hy Robert Meace Smith, Mi D., Demonstrator of Physiology in the 
Diuver^ly of Pennsylvania. 12ino., 199 pages, with 32 illustrations. Cloth, $1.50. 



:BRJTCE, J. MITCHELL, X. D., F. R. C. P., 

Phjfnrvm and Ltei^rBT an Siaterut Mtdua and Therapeutiia at Charing Crou Hotpiial, London 

MaterlaMedica and Therapeutics. An loiroduccion loBational iVeatment. 
'oorth edition. 12mo., 591 i>ages. Cloth, 51,50. Bee Slwimla' Seria of Mwmials, page 4, 

STILLE, ALFRED, M. D., LL. D., 

Prafaonr of Theory and prar.tici of Mfi. and uf CUnienl ifed, in iht Univ. ofPmma. 
Tberapeutics and Vateria Medica. A Systematic Treatise on the Action and 
Vmb of Medicinal Agents, iiicluding their Deecription and History. Fourth edition, 
VVTised and enlarged. In two large and handsome octavo volumes, containing 1936 pages. 
■Cloth, f 10.00; leather, $12,00. 

GRIFFITH, ROBERT EGLESFIELD, M. D. 

A ITniversal Formulary, containing the Methods of Preparing and Adminia* ^^M 
Bering Officinal and other Medicines. The wnale adapted to Physicians and Pbarmaoeiib- ^^^^ 
'***- Third edition, thoroughly revised, with tiumerous additions, by Jokn M. Hahos^^^^H 



tion, thoroughly revised, with uumerous additions, by Jokn M. Hai — .^ 

l«r. D., Professor of Materia Medica antl BoWn j in ihe PViv\aA«\yW WCift^* «A "SV^hmms, 



aXIIiLi:, A., M.D.,LL. D., * MAISCB, J. M.,Phar.l 

nvfeaior Emcritui ef Iki Theary and Frae- Prot.ol Mat. Mal.ntid £o(a)m(n W 

tict of Htdiemt and of Clmieat ^edieina ChlUge o/ Pharmacy, Sec"!/ loOnAm 

in tkt Umveraiiy b/ Pmmeyhiania, an Pharmitcauiieal Auaelarum. 

The National Dispensatory. 

CONTAINING THE NATURAL HISTORY. CHEKISTNr, PHARMACY, ACTIONS AND USES Qi 

MEPICINES. INCLUDING THOSE RECOGNIZED IN TRE PHARMACOPtEIAS OF THE 

UNITED STATES. GREAT BRITAIN AND GERMANY. WITH NUMEROUS 

REFERENCES TO THE FRENCH CODEX. 

FoBrth edition revised, and covering the new British PharmacopiEia. In one ma^ 
nificent imperial octnvo Toliime of 17B4 pages, with 311 elaborate engravings. Prii 
in dolii, ?7.25 ; leather, raised bands, $8.00. \''Thi8 morh mil be famithed with Fata 
Beady Btfermet Tkmnb-leUer Index /brfl.OO in addititm to the price in any gtyU of bindin 

In this new edition of The National DrapESSATOBT, all importanl chw^eB in it 
recent British FbonuacoptsiB fiave been incorporated throughout the Tolume, while i 
the Addenda will be found, grouped in a convenient section of 24 pages, nil therapeutia 
norelties which have bei^i] eetnblished in profesaiooal favor since the publication of ih 
third edition two years ago. Since its first publication, The National DispksbATOR 
has been the most occurata worlc uf its kind, and in this edition, as alwaja l>elbre, it nii 
be said to be the reprEeentative of the most recent state of AmeHcao, Eagllsh, Gemia 
and Frencb Pharmacology, Therapeutics and Materia Medica. 



Bt the I 



Thei 



th edition 



ItlBWlthm 

■nd pabllBhHfB hnve reimna to feel proud ollbla, 
the most DoinpreliaDBlve, elaborate sjid luoDnte 
work of the kind ever printed In this country. It 
Is DO wonder th^t it han become tlia Htandara au- 
Ihorl^for both the medical wid phBrtnaceutlcol 
profession, and thst four editiooB Iibtb heen re- 

Julied (o BUpplv the coDStBDt and Incresslnic 
amiiDd alncs Its flrst appearance la ISla. The 
' e field has been gon> 



developmt 
pfluUcal Bc 



la regard ine 



GOrdBDC 

1 The 



with the 
ibules and 
mediea of 



diaoovery have reeeived due attention,— Sani 
a'jl Mtilieal Inda, Nov. 18ST. 

We thtok It s matter lot ooncratDlatlon that t 
proresalon of medicine and that of phannaeyha 
abowDSUohappieolaUoDoflhlBKieatworkaetoa 
for toot edillona wilhla the oomparatlTBtr br 
period of eight years. The matlera with wnicb 
daaia are otBO practical a oature that aelther t 
phyelelan Dor the pharmaolat can do wlthont t 
latest teit-booka Dn them, eEpsoialiy thou thali 
so accurate and comprebeneiTc m thla ooa. T 
book 1h in eTer; way creditable bnlh to the aatha 
BDd to the publiBherB.— ffew rork Medieal /oHnxl 
Mny SI, ISBi. 



FARQVHAR80N, ROBERT, M. !>., F. R. C. P., iX. -D. 

iMhmr on Materia MaUea at St. Warj's Hospifa! lUtdital Sehnol, London. 

A Qnide to Tberajmutics and Uateria Medioa. New ffburth) Ameriot 
from the fourth Engliali edition. Enlarged and uiLtuted to the U. 8, Pharmaoopceta, i. 
Fkank WooubUET, M. D., Professor of Materia Medica and Therapeutica and Clinia 
Medicine in the Medico-Chinirgical College of FhilBdolpbia. In o ' ' 
volume of &8I pagee. Cloth, $2.60. Jvst ready. 



"s; 



reetlybere^rdeiiaa th 



_ . « in the Britlah and ITalted Statsa pharma. 
GOp<olM, a* well aa eanaldering all non-oBlcfil bal 
teiporl«ntaewdraBB,ltbBOomeeintoolr mlnlatnrt 
diapSDiatory.— fWjIo Madiaat Journal, Jf:Be,ieM, 
Farqohareon'a Onlde la beoomlng mora widaly 
known, and doubUsaa will he more BOBsptable nllh 
eBchieTlaioii,uitbaslatblE, ItlaJuMtbe boob 



e young doolor will conault with profit in T 
any of his dally emergencies, and to all an 
la, HUd tu many of [he graTo and revavi 
.nlnrn we commend [t mast beartlly.—A'r 
hKcoJ Jtumal, Jnly, IBM. 
In the preaedlns laauea of tblajoiu 
ID lo oall Btteotlon la tbo pTevloaa i 



Bdllioaa.— SoutAsnt PraOUiOHtr, July, U88. 






EDES, ROBERT T., M. J>., 

Jiietaiin Profuvior af ainUal Madinne in Jan 

A Text-Book of Therapeutics a 

Use of Students and Practitioners. Octavo, 
The Ireatlao will be found to he conolae and 

SraoCleal, bringiag the anbloct down to Ihs laleat 
oiBlopmenla of Iherapoutlia and pharmaooloRy. 
The student and practitioner will find the book a 
valuable one for reference and aludy. the former 
being faeiliUIed by a fiill and eioellenl index.— 
m. iduli Mtdieal nK/tSurgicat Journal, Jan. tSSS. 

The pieaenl work eeoma deallned to take a prom- 

iMDt place aa a lait-book on the eubleola of which 

tnata. ItpoaMBBei all theeaaenllalB which we 

eip««t lo a book of Ita kind, anch as concisenena, 

eleunan, a Indidona clafialflcatlan, and a reaaon- 

degrae of dogmatism. Tbs elyle deaervea 

lilgaaat oommeDdHtion for ita dignity and 

'~ofdlctloa. The atudentand yonngpracll- 

sasd a aafb Kulde In this branch ot meilil- 



mrd Vnivertitji, JlfslifoJ Dtparimmt. 

tid Materia Medica. Intended for tli 
544 pages. Cloth, $3.50 ; leather, ^m. 
cine. Such they can find In the present aotbor. 
All the newest drugs of promise are treated ot. 
The clinical Index at the end will betbandraij 
uaeCul. We heartily commend the book and flonr 
Eratulate the author on having produced lo gaod 
aone.-ff. r. Jf»(itoilJoWf.ai,T^b. 18. 1S88. 

Dr. Edea' book repregenta better than any oldsr 
book the praotleal Ihorapeutiea of the present 
day. The boek ia a thoroDghly practloal one. The 
claMlScatlon of ramedlea has rebrenoe to tlMlz 






PayBmeetlheapproTaloftheBtudent. The rela- 
Importance of dllArent remedies Is Indicated 
the apace devoted to each, and by the oaa of 

Ser type In the titles of the more ImportKit 
»lea.—PAanna«uUciiI Bra, Jau, USB. 



JiU. Bbothcbb & Oo-'a Pitbuoaxiohs — ^PBUiohi Hlatol. 



IS 
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PAYNE, JOSEPH F., M. X>., F. M. C. -P., 

Mimtie' of the FaHuihuj^al Society, Sentur Asaiaianl Fliynaan antt Lu 
DfJiVt ^ Thoma^ Sospitat^ Litndon. 
A Manual of Oeneral Fatholo|nr. Designed aa an Introduction to the Prac- 
tice of Medicine. Octavo of 524 pagea, With 152 illus. and a colored pUle. Cloth, {3.50. 
Eoowlng, *a a teaoher BJid eiHminpr.iEB exact oal Ciutora la those diseases no»_HUIi reasoubte 



work beltare lu praparad tOr their espeolBl u» 

tlDD (o general patlioTogy ttiat we hare yet ei 
unineil. A departure wblch our author ha 
i^en IB the greater attention psld to the cBuai 



this departmeat he has b<wiiterTniII>nd eiplicU, 
not only in a dogorlptlTO manner, but In the tech- 
nique of InveBtlgation. The Appendix, giilng 
methods of reaeaich, la alone worth the price ot the 
book, sevBral times oiar, to every etadent o[ 
pathology.— SI. iouii Mei. and fiiirs. Jour., Jan.'SB. 



8Eim, SICSOLAS, M.D., Ph.D., 

l^^ator ofPrinsiplcs M Bargmy and SvrgiEal Pnthology iji Ruth Medical Coliegt^ Chiengf}. 
SurglOBl BaOterioIOKy. In one handBome octavo of 259 pages, with 13 plates, 
of which 9 are colored. Cloth, $1.75, Jail ready. 



00 Di-lfelv yet fully and com prebsniiivelyKoQe over 
the fleld.aod pliwed before the modloal nubllo a 
most Fftlaable treatise on the aubleut. We know 

assumed, and doobt IF anyone could have dls- 



vlth thle work. The facta in regud i 



i°tbB medical JitBratun oflhe year. 



COATS, JOSMPH, M. v., F. F. jP. S., 

PatKohgist la the Olaisov) Watem Inflrtaary, 
A. Treatise on Pathology. In one very handsome ocIsto Toliime of 8 
witli 339 beautiful illuetrations. Cloth, (.5.50 ; leather, $6.50. 



The work befori 

In anil™ work a!" 'Medical etud 
phyalolans, wbo deiiire a ttork foi 
MUM, that treats the subjactB In 
partmenla Id a rery thorough 
proliii^, will certainly glre I 



;h whlob 1 



»oqu»lntad. I 






eat dlBci 



Jihlblts, In 



intereatlng n 

points out the cha^acterl9tll^H of larlons morbid 
agencies, so that they can be etuily recognlied. Bnl, 
not limited to morbid BTialoiDy.lleiplalasfully how 
the functioDB of organs are disturbed tv abnormal 
ooDditloaB.— CtiuiinrMH Madical ^Vmci, Oct. 1BS3. 



GSEEN, T. HENRY, M. J>., 

£Klur«ron Pathology nnd Aforbid JtinffHnv at Charing-Orota BeapOei Sitiiaal Sihaol, London. 
Pathology and Morbid Anatomy. New (sixth) American from the seventh 
revised English edition. In one ocUvo vol. of 539 pp., with 167 engravings. Cloth, $2.75. 
Ja3l remi;/. 

woonaFAD, a. sims, m. d., f. b. c. p. m., 

DfaontU-atoT of Pathalogy in ihi UaiticriUi/ of Bdinburgh. 

Praotical Pathology. A Manual for Students and Pcactitionera. In one beau- 
tifiil octavo volume of 497 pages, with 136 exqiiieitaljooloradilluBtratioitB. CIotb,$6.00. 
It Ibrms a real guide for the student »nd pniBll- "' ' '" ~ 



1 dotvor to see for himself and do [or bimeelf. To 
[ Oe labontorv Btndenc It will be a helpful com' 
I Mntim.uidB]llhose who may wish tofkmlllsrliw 
f shMnwlva* with moderu methods of eiamlnlng 
blOTtdd tlsBuea are strongly orged to provide , 






t fanclt 









iie author meHla all prtisa tor havlag prodaoed 
valuable woA.~Mii&cal Bicard. Uay 91, 1891. 



SCHAFEB, EDWARD A., F. R. 8., 

Ataislanl Prajtator of Phyiniilogy in Vnivtraity CBUtyi, Ltradon. 

The Essentials of Histology. In one octavo volume of 246 pages, with 
1 illustrations. Cloth, $2.25. 



»opk was greatly needed. 11 I time It Is Intended 
vUh the oliject of supplying teil-book of hlslolog 
„..i.., .„ .t. _, jj,-[ jjgi f|„(g .. ... 1„ 



Although 
:, at the i 






... .» an elemenlary * 

ilology, comprising all Oiee»»en- 

— ' "■le author has recom- 

only inosemeinoas upon whiob long ai- 
has proved that full dependecoe ean be 
TTis Phytitian and Sttrgtim, July, IMT. 



examination of the tleeuen, wh. 
dear and understandable way. 
oUly addled for laboratory w 

KLEIN, E., M. D., F. R. 8., 

Joint Ltet^er on general Anai. and Phyi. in iht Med. Sclmit <4 St. BarMolonHU's Bmp., Lmion. 
BlementB of Histology. Fourth edition. In one 12mo, volume of 376 pages, 
with 194 illUs. Limp cloth, $1.75. Jial readi/. Bee Stwlentx' Sena of Manuals, page £ 
Considered with regard to Its contents, It can I index affords a ready refaranoe to thehiatotogy of 

only be looked on as a large ar^ — ' — "' -" - ' ' "■ 

volume. New and orlElnanitus. 

added, with the help of which the strnoture of each | FTovinolat M 






copious I 



llHsna and organ, and presents, at the same 
1 complete glonaary of tliesciantiac tejma,— 
olat MidicafJmmal, U*y 1, ISSB. 



PEPPER, A. J., M. B., M. S., F. R. C. 8., 

Sitrgum a"ii Lecturer at SI. Mary's Soipxlal, London. 
Surgical Pathology. In one pocket-flize ISmo, volume of 511 pages, with 81 
mustrations. Limp cloth, red edges, $2.00. SeeStadeai^SerUscfMaintiaU^ifugi^ 

Its fcrm to practical. Its language fa clear, and! la II hqW"- ""' ' " 

I the laformmdon sec foHh la welf arranged, weVl- V siibleau er 
^ Adasad and wefMilusiraCed. Thestudentwtllflnd^ rorh Midi 
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Lka Beothers & Co.'s Pdblicatioms — Praetlc© of Hed. 



FLINT, AUSTIN, M. J>., iX. Z>. 

Pru/. al Ihi Prinaplea and Prattitc of U«d. aid of Clin. Hid. in B^taxt HoapitBt Utdital CUUg^ S. 7. 

A Treatise on the FrinoipleH and PraotiGe of Hedioine. Designed for 
the iiBB of Students and Practitioners of Medicine. New (siith) edition, thoroughly !•• 
vised md rewritten liy the Author, assisted by William H. Welch, M.D., ProfesBorof 
Pfttholf^y, Johns Hopkins University, Bftllimore, and Adbtin Fliht, Jb,, M. D., LL. D, 
Professor of Physiol ugyi Belle vue Hospital Medical College, N.Y. Inone vervhandBoniw 
oclaTO volume of UtiO pages, with illufltrstionB, Cloth, $5.50; leather, $6.50." 

A Qow edltlea of n votk ofauch ei'tabllstaed 
Qtkllon US Flint's Medicine needs but few won 

1 BxperUnca o(» longlifa deioli 




.If; 









!;irtaotgenlnEi hue done »D much U adTsncei 
oIdb; and ail Engligh-rawUnE studenH mui 
fnteful far the work which be tiiis latt behiwl 
t haa Tew eqaola, either in pointot llteruy e. 



•tild7 Its pBgea without 
oldlly and ftPciir«Dv whiah ohuKOlarlte 
[9 quftlitlee BUoh m thane which rer-"-- ' 
•bla foTita purpoae 



ruck by Ih< 
eriw tfiem 



1 eIto it a (oremaat place 

_. . „ oT this ganerstion.— 7^ 

London Lancet, March 12, ISST. 

No (eil-twok OD tha principles uid practice of 
medicine baa arer met la thla country with such 



generftl approyal hy medici 
Tionars aa the work of Prof 
Itiadical oollegeBof the Ui 
•ortte work upon Pr»etk 
before in alludtng to it. 



and practl- 
. InUlthe 
I it it the &■ 

i»ve stated 

medical 

[that will be moitfihely 
■dB, U 



CD be rsimd in the office of i 

Fllnt'a 'Praella. Wa ma) 

conBldenihIa extent from pereonal 0tHierTaUDn,Bn 
it la the testimony alio ot others. An Bismini 
tlon shews that very oonaiderable changes hai 
been madein the ililh edition. Ttu work may m 

« 



ibledly ba ruarded aa fairly n 
preaent atate or the BDJance of raeurcinu, 
redecllDg Itie Tlews of thoae nho eiem 
their practice the prasBnt st««e o( progreis 
leal art.— Oindnnaii Medical aexn, Oct. IBSS 



mastsbobst:, hen^t, m. d., ll. o. 

Lnldit Profeisor of Hygitnt in thi Unitwtily of Fmnnylvania. 

EssentlalB of the Principles and Practice of Medioine. A Handbook 
for Students and Practilioners. Fiith edition, thoroughly revised and rewritten. In one 
royal 12n]o. volume of 869 pages, with 144 illustrations. Cloth, $3.76 ; htilf bound, $3.00. 
I prolablr not one writer In our dav 
opportaDlty th 



I 



ipass oE 600 pages it 1 
:ine, general pathology, general 
' iIiyBlcal dlagn(miH(lDChidlng 
ito.). general ther- 



sym ptomatology, and phyB leal t 
laryngoscope, ophthalmoscope, o<a>.,, ^ 
auanCB, nosolcEy.andspecMlpathoroEf and 
Wee. TheraU a wonderful amount ofTnform 



—OlaiguK Itatiial 
ork CTcr eihlblled 



nndenslng slf the views of eminent pt 
ntoB 12mo. The numeraus illUBtratlons i 
' students especially. These 



ill b 



rt-booksof Flint and Bartholow, 
1 moBt lalusble in aSOrdins the 
glance the whole literature or anj 
Host raluable treatment.— CAicopo 1 
ind StamiBW, April, ir™ ' 



eness, and com- 



BmSTOWM, JOHN SYER, M. D., F. B. C. P., 

Fhyaiaan and Joint Laturer on Hedidni ol St. Thomai- Hoapilal, London. 

A. Treatise on the Fractiae of Medicine. Second American edition, rei 
by the Author. Edited, with additions, by J axes H. HiTrcuiHBON, M.D.,ph}|Bicii 
Pennsylvania Hospital. In one baodsome octavo volume of 10S5 pages, with illustratii 
Cloth, $6.00; leather, $6.00. 

Tha book la a model of com 
blties, as Buooessfblly as oi 

be posaihte. an enoyclopBJi 

amdieet dimensions, ft dilftrs fVom other admi- 
rable leil'bCHika la the completeneaii witb which 
It ooTsrs tha whole field of medicine.— AflcA^on 
JTsVial Jrem, Hsiy 10, I88a 

HI* aconraoy in the portraiture ot dlaease, hia 
Oare In stating SDlitle paints of diaguosK and the 
fMthfnlly given pathology of abnormal proceaaea 
have seldom been eunmsaed. He embnoea man]' 
diseases not usually conaidered to belong to theory 



ily.butlheywl 
he^ias atudled 



the ] 



Medical and Sargioal ilport4r. 



The 1 



oclad with tb 







I every conceivable sobleet 
actice of medicine ably pre- 

SB made by Dr. HnCctSnwii 
ipropriate and practical, and greatly add to 
iio M^dlulnesB (o American readers.— fiuJfMo tf4d- 
ieal and Surgieal Journal, March, liSO. 



WATSOJr, SIB TBOMAS, M. J>., 

Late Phylidan in Ordinary (o the fluMn. 

Lectures on the Principles and Practice of Physio. A new American 

;lisli edition, £diteil, with additions, and 190 illustrations, by Hekrt 
il., M. D., late Professor of Hygieue in the UoiverBlty of Pennsylvania, 
volumes of 1840 pages. Cloth, $9.00 ; leather, $11.00. 



\ 



from thi 
Haktshorne, a. 

In two lai^e octai 



LEOTZTRES ON THE STUDY OP FEVER, By iLA 



TtietapBntical B*\B,y 



,(>l\V«^. <o\oUi.V{n.- 
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Bbothbbs ft C!o.'8 PuBUOATioire — BTstem of Med. 
I'W Sale by Subscription Only. 



A System of Practical Medicine. 

BT AMERICAN AUTHORS. 
Edited by WILLIAM PEPPER, M. D., LL. D., 



lis great work American medicine is fur the first time reflected by iU worthieat 
and presented in the full development of the practical utility which is ita pre- 

characieristic. The moot able men — from the East and the West, from the 

^rth and the South, from all the prominent centres of education, and from all the 
Kpitals which aSbrd special opiiortunities for studj and practice — hare united in 
irouB ri Tally to bring together this vaat aggregate of specialised experience. 
The distinguished editor has so apportioned the work that to each author has been 
jned the subject which he is peculiarly fitted to discuss, and in which hia views 
ill be accepted as the latest expression of scientific and practical knowledge. The 
petitioner will therefore find these volumes a complete, authoritative and unfailing work 
reference, to which he may at all times turn with full certaintj of finding what he needs 
its most recent aspect, whether he seeks information on the general jinnciples of medi- 
ae, or miuule guidance in the treatment of special dieeaae. So wide is the scope of the 
^jrt thai, with tlie eiception of midwifery and matters strictly surgicalj it embraces the 
lioledouiain of medicine, including the departments for which the physician is aocusttnned 
rely on special treatises, such as diseases of women and children, of the genito-urinary 
~iiifi,of theakin,uf the nerves, hygiene and sanitary science, ami medical ophthalmology 
oto]<^. Moreover, authors have inserted the formuLaa which they have fornd most 
ient in the treatment of the various afieotious. It may thus be truly regaided sa a 
OMFliSTE Library op Practical >Ii:dicdi^ and the general practitioner poeses^ng It 
\f feel secure that he will require little eho !□ the daily round of f rofessional duties. 

In spite of every eflbrt to condense the Tust amount of practical information fur- 
ihedfit has been impossible to present it in less than 5 lai^e octavo volumes, containing 
out 6600 beautifully printed pages, and embodying the matter of about 15 ordinary 
laTO*. Elustrationfl are introduced wherever requisite to elucidate the text, 
- A detailed proiperitia v)i!i be sent lo any address on aj^icatum to tht puililihers. 
These two (olumes brlDg this adrairnble ' 
■ - ■■ Buatfln 



ad fnlly suati 



jmoeai wb h»»e only 



.■.;;a 



lUes. They have suceeaded tn nroduclng a 
nk whlcti will loaa rimain a eUadu-d work ot 
fferencw, to which ptMllllonerB will look for 
"^"-Qcs, and authors will resort for facta, 
allttrary point ot tIbw, the work Is without 

faaa Ihe beautiful finish Ihftt AroerlcHQB aiwaye 
' all iiorka.—Bdi„tttrgh MfIiiolJoumal,Jaa. 



■ TheKToatefltdlstlncllTelyA 

praCtlD* of IJlBdininB. "iid (r 

■a adjeatin i 






,ppro| 






all oth«r produotlODS pliMjed'tn oampu-liKm. 

-- UDioUioo of the Bts volumea is sufflclont 

ilnoe one of the maKnltude of the enler- 

lud ot (he luoceH which has atl«Dded ita 

ant.— 7^ UnticiU Age, July W, USB. 

hugs volume forma a fitllni; oloee to the 

^.-/itittn of medioioo which In bo short a time 

won so biKh a place in msdisal lileratme, and 

auSi credit to the proftiaBlon In Ihie 

AmoDS .lh« twentv-ttree eonlrihHtors 

(1^ tTe^lnraB^B 15 
^ hifetmst order. — Bintoti Medicat aq'I JSurgual 
..inirt Julyil.lSST. 

We oonaider it one of (he grandeat worka on 
tloal Medicine In the Epglixli languBga. 11 la 
rk of which the profeaalon of (hia country can 
proud. Written eiclualvety by American 



erlea, and in 



a that 



lof tl 



_ truly OBlled a "Comple* 

Library ot Practical Medicine," and the genera 
pnkCtilloDer will require little eiae In his rouni 
of proreaaional duUes.— Oiiictnmifi Midical .Vnoi 
Ha.rcb, isee. 
Sach of the volniDes la prorlded with a moa 
' II, and the work altagethi 



which will a 



:radit 



lure of the I 



nedioa 



t upon Uie eobolarabtp aDd practical a< 

aathora.— 71t< London Lamt, Oct. 3, U 

--ifiStlon wllhwhi 



The CeeltDg of proud BatlBttetio 
merioan profession eeea Ihla, Its ihuiceouibliii, 
lyatem of practical ntediolne isened to the medl- 
- world, Is (lillTjualifledhy the aharacl«r of the 
... Til .!— j,,,^ of (jjg Bjrjien, iB lo keep. 



^heentfr _ ._ ... 

mghtaof 

mmbfaMionoflha MieoUflo atu'dTof''ir;e^ Md 
the praotlcal appllcstlou of exact and eiperimeo- 
l«i knowledge to the treatment ot human mal- 
adiea, makes every one nf ua share in the pride 
Ih&t haa weioomed Dr. Pepper^s labors. Sheared 
□r the prollilty that wearies the readers of the 
Oerman sshool, (he articles glean these aamo 



onal obaraateriBtlc 



-e lack of uudlFof t 



tM Journal, Sept. 1888, 



Lka Beiotbkbs & Co.'8 PuBLiOATtONS — Cllulcal Med., etc 



FOTHERGILL, J. M., M. J)., Emn„ M. B. C. J*., Lond., 

PAylkiOBlo (At Cily 0/ Zondon Botpilalfor Diitaiaof (*• ClulL 

ThePractitioiier's Handbook of Treatment; Or, The Principleg of Therv 
p«u^(s. New (third) edition. Inone 8vo, vol. of tiSl pages. Cloth, S3.T5 ; leather, M.~& 

To hftTH ■dBBorlpHoB o[ the nonn«l pll3Wlolo(tl. — ■ • 
«1 proceeeee or ■□ ori^n uid of the methods of 
treatment of Its morbid condltlona brougbt 
logether in s single chspler, ud the relatJoD* 

> grest cnnTenlenre to msay thousbtnit but hne* 
phyelcliioe. The practical yalne of the volume la 
greattT inoreaeeiT by the IntrodncHon of ni»ny 
preecrlptlDns. That the profeaslon appreclktea 

and hAB accompllBhed It Ik Bhown by the demand 
for [hie third edition.— J^f. T. Mid. ./Dur., Juno ll.'g?. 



__idorful book. If there be 

hloE as "medicine made eiiBv,'*thli lathe work u 
MWOmpUah tbls reault.— Ka. Jt/sd. Uoatfi^ Jane/ffi. 

It is an excellent. praollcalworkoiitbenkMaUcL 
Fell arranged aod clearly expreaaed, lueftii to th* 
iliident and young pnulilloner, perhaps eren to 
be alA.— Dublin JoitrmU ofMntical Beitntt, Uanb, , 

We do not koowaDK , ,.. 

leeful norli on the treatmeDt of disean 
no we hate ao* before aa.—Pacite JU 
jnrgical Joumttt. October, U8T. 



VAVGSAN, VICTOR C, Fh. I>., M. D., 

Pnf.ofPliiia.'tndl'ath. Cham, and Aaot. Prof . ofThtrnf, and Mnt. Uid. In EAi TJnia. of Midi. 

and JfOVY. FREDERICK 6., JT. D, 

IntiTvetor m Hyffimt aud Phfit. Chm.lnthe Univ. of MicS. 

Ptomainea and Iisucomaines, or Fatrefoctive and Phyaiologioal 
AlkalOidB. In one bandMlne 12iih>. Tolume of 311 pages. Juet ready. Cloth, }T.TS. 

Thia book la wliat has been wanted for tome 
years by the medical profCBalon. Tbe aubjecl of 
ptomaines and leucoioBines, so far aa their dleeaee- 
prodnclng relatinnn are caneerBefl.haabeeo under 
speolal sfudy acaroely more than a decade, but 
within that period fuels baTe been discorered 
Qpon which theories of permanent atandlnc hare 
been bnllt, until now the pnMitlDoer (a far be- 
hlTLd (he times If be does not appreciate tbe 
Imporlanoe of ptotuataea. Tbia In the arelailempt 






ebaerfera and eiperimenters on micro-orguiti 



relationship of cause and elTeat 
a)kal(*' ■- - 



vien on IheVubji 
-"~ eompr 

inlcaJ IntOnuBtloii U glrea. 



an to make them vaelly comprehenslbla, 

tbe pnctltloner, after lie has carefblly lead tba 



SBYHOLDS, J. BUSSELZ, M. D., 

Proftaor of (*• /VtanplM and Pnutirt of Urdtcint in VrtWarHty OoUigt, London. 
A System of Me<3icme. With notes and additions by Hkitr? Hartshokk^ 
A. M., M. D.,late Proftssorof Hygiene in the Univwsityof PennsylTania. In three large 
and handsome octayo yolmnes, containing 3056 douhte-columned pages, with 317 iUustra- 
tions. Price per volotne, cloth, (5.00; ahe«p,$6.00; yeryhandsinnehauBuGaiB, raised bonds, 
18.60. Per set, cloth, $15; le ather. tlS. Sold onli/ by rube eripUon. 

BTJLLE, AIjFREI>, M. i>., LL. D„ 

Froftmr Smvili^i '^t tU ntorymd FraeHaof MKLandof ClinitallItd.tHVit tMv.of AflM. 
Cholera: Its Origin, Hlrtorj-,C*i»atiofi, Symptoms, Lesions, Prevention and Treat- 
netit. In one handsome ISiDo. Tolume of 163 pages, with BcharL Cloth,$1.25. 

EIXZATSON, JAMES, M. D., Editor, 

riilinnm an4 C««anr e« CIMeri< ifadinni n Iht gtaigmc ITatsni Infirmary, ttt. 

CUoiOal Uanual for tlie Study of Medical Cases. With Chapten 
by Prif. Qairdner on the Phyiiagnomy of Disease; Prof. StepbeoBon on DiseMea of 
the Female Organs; Dr. Bobettton oa Iiuaaity; Dr.GemmeU on Physical Diagnosis; 
Dr. CtmU on Liu^ngnecapy and Post-Mortem ExaminaUons, and by the Editor on Oase- 
tsklng, Family History and Symptomsof IHsorder in the Various SystemB. New edition. 
In line ISaio. volume of 682 pages, witli 153 iUuslrstions. CloUi, $2.50. 
~ ■ B ana I and a aindy of means to the end which cannot 

_^ thai fail In laying an excellenl foundatioa for the 
le point, student for future BDccesB aa an able dlaeaoillcian. 

., ^ jtlcai.ao —JTsdimi Jiwnrd, August 13, iaS7, 

•aanliiMlon in deWlef emjBeiantieesppliaiice, | 



perfkni of IM hind. It ip>h itaorooj^ity ini 
QUtHlnn of dlnRnoiil* frnn enry maihte ; 
fl muat lead |o a tharoushneea (4 oboervatli 



FEirwicK, SAinrBU m. d., 

iiiliMM Dmntetm ta Ik* LtmOan Bt'.fiiaL 

ThO StudODt^l Qoide to Medical Diagnosis. From the third revised and 
•nlargiHl Knglkili aditloo. In onp very haodume royal 12mo. volume of 328 pamiL witk 
BTUlnttraUonsoowood. ao th.$3.3& 

OABSRsnoN, a. o.» jr. j>., 
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GESTION ; Its Disorders and tbelr Treatment 
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BARLOWS MANUAL OF THE PRACTICE OF 
MBDICINB. With additions by D. F. Conn, 
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CHAMBERS' MANbilOF DIET AMD BEGIHEII 
IN HEALTH AND 8I0ENE8B. In one hand- 



f 



18 LxA Bbotbebs & Co.'s Pitbuoatioms — Throat, Iiirnge, Herat. 



FLINT, AUSTIN, M. D., ZL. D,, 

Projaior oj the Pryaeipla and Praelia of Afciliafu in BiUanit Bospllat Itldieal CbOege, If. T. 

&. Manual of AuBGnltation and FsrcoBBion; Of thePhjaical Diagooeisof 

Diseaaes of the Lungs nnii Heart, and of Thuracic Aneurism. Fourth edition. In one 
handsome rojal 12mo. volume of 278 l>agefi, with 14 Uluatrations. Cloth, f 1.75. 
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m&ke this msiiHsl an aathority oa this aublect. claDs to make altagather loo miuT Tsrliilee of 
Among nil the works jBBued on this topiu during morlild oliBBt nounde, and espeoi.lly of nJei. T(w 
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B 7 TES SAUrS A UTBOE. 

A Practioal Treatise on the Physical Exjiloration of tbe CheBt aiul 
tbe Diagnosis of Diseaaes AfieotiiiK the Bespiratory Organs. Second an) 
revieed edition. In one handsome octavo volume of 591 pages. Clotli, $4.50, | 

Phthisis: Its Morbid Anatomy, Etiology, Symptomatic Events and 
Complications, Fatality and Prognosis, Treatment and Physical IMag- 
nosia ; In a series of Clinical i^tudiee. Id one octavo volume of 442 pages. Clolh, (iS.SO. 

A Practical Treatise on the Diagnosis. Pathology and Treatment <tf 
Diseases of the Heart. Second revLsed aod enlarged edition. In one octavo voluma 
of 550 pages, with a plaie. Cloth, $4. 
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BROWNE, LENNOX, F. R. C. S.^ E., 

He.iii'jr Phi/iicinn to the Cmtral London Tliroal and Bar JJotpltnl. 

A Practical Guide to Diseases of the Throat and ITose, includln 
Associated Affections of the Ear, With 120 illusirutions in color, and 200 ei 
gravlngs on wood desired and eiecmted by the Author. New (second) and enl&rg( 
edition. In one imperial octavo volinueof S2S prtges. Cloth, $G, 

Hr. Brovae'e book can be reeommended to < worthy featuni Is tbat rrom beginning lo end U^^ 
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ence Is aot Daly large, but ripe, aod he gliee hla treatment.— Londen Mtdical Btcoriiir, Utiy, IBSL.' 
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SELLER, CARL, M. D., 

A Handbook of Diagnosis and Treatment of Diseases of the Throat 
Nose and Ifaso-Pharynx. New (third) edition. In one handsome royal 12m 
volume of 373 pages, with 101 lllustratioiia and 2 colored plutee. Cloth, f 2.25. just read 
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GROSS, S. D., M,I>., LL.D., D.C.L. Oxfm., LL.I>, Ca^u^ 

A Practical Treatise on Foreign Bodies In the Air-passages. In « 

octavo volume of 452 pages, with 59 iUuatralions. Cloth, $2.75. 



COHEN, J. SOLIS, M. D., 

Leeturcron Laiyngoaeopi/and Diseataof tht Throat and OicaCin IhiJigfrtan Ittdiad CbUiw 

Diseases of the Throat and Nasal Passages. A Guide to the Diagnoris bi 
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BROADBENT, W. M., JH. D., F. R. C. J*., 

I'liySKian lu aad Laturtr oh Jfafietiu at St Uary't SoipiteL 
ThePulse, In one 12m(i. volume. Preparing. See Seria of Clinical Mamtala,p 
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AIR-PASaAGES. Their Patbology, PhvBieal 
agnoilB, Symptoms and Treatment. From 
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WALSHE ON THE OlsSiiaEB OF THE HEART 
ANU GREAT VESSELS. Third Amen«an edi- 
Llnn lo J vol. sva.. 41S pp. Cloth, Sl.lia. 

SLADE ON DIPHTHERIA; itB Nature and Tmat- 
men^ with an account o( the History of lu Pre- 
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SMITHONOOKSUMPTIONi lleEarlysjiaReme. I 
diable Stages. 1 lol. Eva., pp. i$3. Cloth, KM. 
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lU Nature, Varletiea and Treatment. WltltM 
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BOSS, JAMES, M. D., F. R. C. P., LL. D., 

Senior Aisittanl Phi/iieian to tlie Hanchciler Boynl jn/lT-nKir]/? 

A Handbook on Dlaeasea of the Nerroua System. In oae onava 
Totome of 725 pages, with 184 UluBtratioos. Cloth, $4.50; leather, 85.50. 
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Pkytiaan to Orthopadic SotpUoi and tin Infirmary for ZXtauu of thi Iftnout 5y><«^ PiUIa., (te. 

IiOCtureB on Diseases of the Nerrous System; Especially in Womeo. 
" — ' edition. In oob 12mo. vQlume o! 288 pages. Cloth, $1,75. 
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HAMILTOJSr, ALLAN McLAJTE, M. J>., 

AtltoAmg Phi/iicia" at tht Hotpitni/or Spilcptiea ofid fliTalfftia, BiMtariTa Jtland, N. J", 

Nervous Diseases ; TheirDescriptionaiiil Treatment. Secood edition, thoroughW 
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TUKS, I>ANIEL HACK, M. D„ 
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Illustrations of the Influence of the Mind upon the Body in Health 
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Thoroughly revised ana rewritten. InoneHvo. Kol.of467 pp., with 2 col. plates. Cloth, $3. 
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CLOVSTOJf, THOMAS 8., M. D., F. R. C. P., i. K. C. 8., 

Lietvrnr on Vsntoi Diseases in Ihe tJnivsrsUg of Edintmrgh. 

Clinical Lectures on Mental Diseases. With an Appendit, containing an 
kbsttact of the Statutes of the United Btates and of the Several Stales and Territories re- 
ling to the Custody of the Insane. By Chakl^ F. F01.SOK, M. D., Aa^tant Frofeseor 
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SAVAGE, GEORGE H., M. !>., 

leeturrrr on Mental DiiwuM a! Gkv's HospUal, London. 
iDsanity and Allied Neuroses, Practical and Clinical. In one 12mo, vol. 
of 551 pages, with 18 illus. Cloth, $2.00. See Series of OlinictU Manwds, page 4. 

PLAYFAIR, W. 8., SI. D., F. R. C. J*. 

The Systematic Treatment of NeTre Prastration and Hysteria. Id 

fine handsome small I2mo. volume of 97 pages. Cloth, $1.00. 

Blandford on Insanity and its Treatment: Lectures on the Treatment, 

Medical and I.:eK^. of Insane Padenla. In one very nindaome ocLavo voliime. 

Jones' Ollnioal Observations on Functional Nervous Diaorders. 
' American Edition. In one handsome octavo volume of 310 pages. Cloth, $3.25. 
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tiooB. Cloth, $S ; leather, (17. 
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Surgeon onrf Te/iclier at Sir P, Dun'i Boipltal, Dabtin. 
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Surgeon to (Aa OrlAopflidic Soipilal, tfea York, tie. 
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ROBERTS, J. B., M. J>„ and MORTON, T. 8. K., M.i 
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PhilaihlphiaiFolyclinie. ^h.ladelphxa PulyciiM 

The Prinoiples and Praotico of Modem Surgery. For the ueeoTBhi 

and Practitionere of Medicine and Siiwery. In one very handsome OctaTO v** — — "■ 
SOOpagea, irith many illuatrations. Prepariitg. 



'EBICH8EN, JOMN E., F. M, S.f F. It. C. S., 

Frofiwar o/ Surgery ill llniveriilu College, Londort, cK. 

The Science and Art of Surgery ; Being s Treatiae on Sui^cal InjurMs, Dib- 
^MsM and Operations. From the eigliCli and enlarged EngllBh edition. In two large and 

■beuitifal octuvo volumes of S316 pages, illuBtrated with 934 engmviaga on wood. 
Cblh, $9; leather, raJEed buoAs, $11. 

I Wo hsTS always regardBil "Tha Belonoo ud mBrkad the progress of Bnrgery durlDg the last 

Kof SuTKei?" u oae of (be best eurgicsl leii' dcRsde hu t>eeD omitteii. The llliuiniitloiiB am 

kain the Engliah langiiags, and this aighlh many and eiocutsd In the highest style of art. 

■■Jditlon only oonflnns our previoua oplnlno. We —LnuisvUlt afedieal aemi. Fab. U, 1S85. 

'WtB great pleaaure to cordially commending it to We cannot speak too highlTof (bis eieellant 

iMir n^eta.— Tha Medical Tfewi, Aptil 11, ISHS, work. It represents the rid«( adisnoad and BatUed 

For many years thU classie work hu< heen views in regard to the scieDCB of sarirerT. and will 

'taade Viy preference of teachers the principal ever be found a bithful guide an 

Mzt-book on surgery for medioal stiitionls, while ptaotioe.— CSinada LnnM(,May, iSBIi 

Ihtongb translatfoiiB Into the leading continental It appears slmultaoeously in Eoglaod, Amerlsa, 

IsDinuweB It may bs naid to guide the surgicsl Busln and Italy, aod Is loo well known aa a safa 

teacblDga of the clyillned world. Ho eicelleace guide and famiilar frlead to need further oom- 

Dt the ^rmer edition has heen dropped and do roent iV<u Yorh JUcdiaal Joumal, Miiab £8, ISGi. 

dlBcoyery, doTlee or Improveroflat which has 
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BMYAJfT, TSOMAS, F. B. C. 8., 

SuTgeon and Lecturer on Surgery at Quy'a Botpitai, London. 
The Practice of Surgery. Fourth American from the fonrth and revised Edb- 
lish editioa. la oue large ana yerj handsome imperial octavo volume of 1040 page^ with 
727 illuatrationa. Cloth, $0.50; leather, $7.50. 

■ s the busy practitioner to reylew any aubjBot 

iry-daypraetlceinsshort time. No tbtieta 

1th useless theories or BUpecflnoas verblago. 

"' the werk Is eminently clear, lOElcal and 

—Otkago JiaHcai Joumai and Scamuur, 
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■it the timea The Kut^iur aum^ea Lim dLjii;«UL«i 
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CB. The preaenledltion Is a thorough re- 
of those which preceded it, with mnah new 



[cal, and hia eiplanstions are so I acid, i 
aeChe work among the highest order of 
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This book Is essentially what It purports to be, 
ril.: a muiuil for the nrnrtiea of aui^ry. It is 
in dent or bu?y geueral 



*arBFVES, FBEDERICK, F.B. C.S., 

Biuila-ian Pn/essor at the Eoyal Colitui of Swrsetms of EnijIaTid. 
' A Manual of Surgery. In TrentiseB by Various Authors. In three 12mo. 
Tolume^ containiaK 1866 pages, with 213 engravings. Price per volume, doth, $2. See 
"--■-■-' SerisB of Manuah, page 4. 



. We bate here the ogluloDg of thir^-three I the salieat points and the beginnings of new 
ntnthora. In an encyclopedia torm for easy and Jects are gjways printed in extro-heaiy cypt 
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lb pacBgrapha are short and piihy, and | armati ZoMrt-C!iiric, Augllat : 

•IholomBa's Botpitai, i^ondon. 
DiBeases of the Joints. In one 12mo. volume of 46S pages, with 64 woodcuts 
■nd a colored plate. Cloth, $2.00. See Stria of Qmieal McmwiU, page 4. 

BUT LIN, SEJVBT T., F. R. C S., 

AtHiitrtnt Strgaoii to St. BarfAotomem's Boapttal, London. 
Diseases of the Tongue. In one 12mo. volume of 466 pages, with 8 colored 
'plates and 3 woodi^ts. Cbth, $3.60. See Seria of GUnieai Mamuah, page 4. 

Tiie languago of the text is clear and oonolse. | Ten lently scattered through general works on sur- 
Ths author has aimed to aUte facts rather (baD lo gai? andthepraeticeor oiedloine. The phyRioian 
tapresa opinlonB. and has compreased xlthin the aad surgeon will apprsoUte its lalue as an aid and 
Oorapageof thia small volume thepgthologyetiol- goide.— fAj/Jinon ondSiiro«m, Bepl, 1S80. 
^IP, etc, of diseases "I the tongue that are Inoon- 1 



^aSCEVES, FBEnEBICK, F. B. C. S., 

~ Stirgetm to and Leetvrtr on Stirgery at t^e London Hospttat. 

^ ZntMtuQBl Obatruotion. In one pocket-siie 12mo. volume of 522 pages, with W 
^noBtrations. Limp doth, blue edges, $2.00. See Seria of QmitxU XtumaJi, page 4. 

A standard work on asubleot that has not been I Justice to the author ia a few paragraphs. /n(«- 
«o comprehensliely treated hy any contemporary tinaZ Obstruetion is a work that will prore ef 
SEDgllsh writer. Its completeness renders a fuH equal Talue to the praotitlonsr, the stadent, the 
XCTlew dlBlcult, since oTOry ohapler deserves ml- patholOiist, the phyBtolao aud the operating aur- 
»nW attention, and it is impossible (o do thorough | geon.— iHtuA JUsdieaf Journal, Jan. 31, ISW. 

GOULD, A. PEABCE, M. 8., M. B., F. B. C. 8., 

AitUlant SuTseon to Middlaex BoipilaL 

Elementa of Surgical Diagnosis. In one pocket-tiiw 12mo, volume of 5Sft 
fBgea. Cloth, $2,00. See StvdmUf &rU4 of Manuah, page 4. 

FIRBIE'S PRINCIPLES AND PRACTICE OP I one Std. vol. of 63S pages, with MO Itlusliatloag. 

tb 



:iotb.O.T6. MILLER'3 PRACTICE OV BUROBET. Pomtb 

" ™ "" —■■ reyfsed American edition. In oaehu-geSTO. 

of(18Spp„with3MlliuBir«itioiie. f--"- — — - 
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amiTff, STEJ^SEN, M. !>., 

J^ti^anor nj a.nical fiurucru iA thi U<\viernty of iht dp of Smi Tork. 

The Frinclples and Praotice of Operative Surgery. New (eeeond) a , 
thorouehly revised edition. In one very handsome octavo volume of S92 pagea, witll 
1005 iUuBtrations. Ctoth, $4.00; leather, $5.00. 
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HOLMES, TIMOTHY, M. A., 

Surgeon and Ltcturcr on Surgery at St- George's Hoepitnl, London^ 

A Treatise on Surgery ; Its Frmciples and Practice. New 

from the fifth English edition, edited by T. Piceerinq Pjcb:, F. K, 0, S., Surgeon 
Lecturer on SiiTgery at St. George's Hoapilal, Liimlon. In one octavo volume of 
pagee, with 428 illustrations. Cloth, $6 ; leather, p. Jtiet rcadi/. 
To the TOUnger member!) of the profrtislDii and I for the general practitioner, leaohli 

BUrgery complela, thorough, well-wrlllBu, fully nolliing that In ourpKineot knowladgalsw 
tlluitrated, modern, a work eumelently Tolumi- ered unsafe, unactentlflo or Inexped^nt.— J 
0009 for the atirgean apealal let, adequately conclae | llledicat Joumal, July, IG" 

HOLMES, TIMOTHT, M. A., 

A System of Surgery ; Theoretical and Practical. IN TREATISES BY 

VARIOUS AUTHORS. American bditiom, thorodohly rkvibbd and rb-hditbd 
^ John H. Paceard, M. D., Surgeon to the Episcopal and St. Joseph's Hospitals, 
Philadelphia, assisted b; a corps of thinj-three of the most eminent American surgeomi. 
Id three Ini^ge imperial octavo vohimeB containing 3137 doubl«-coiiimned pogOH, with 
979 illustrations on wood and 13 lithographic platee, beautifully colored, ^^ce per 
Mt, cloth, $18.00; leather, $21.00. Sold imly by suAao-tpEtan. 

BTIMSON, LEWIS A., B. A., M. !>., 

Surgton lo Cm Prabyterian ond B««n?H( .ffnwifata, 7VofM(or Of C!uii«ni Surperv in tAa Jftdioal 
FaeuUii of Univ. of (Sfji of N. ¥., Correspooding Mamtw of the Samatt de f 

A Manual of Operative Surgery. New (second) editiou. Id one vei? 
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me roral l^mo. volume of oU3 pages, with 342 illustrations. Cloth, $2.50. 
There la always room for a good book, — "•-' -«—'-■• = " "--S ' ■ 
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By the same Author. 
A Treatise on Fractures and Dislocations. In two handsome octavo vol- 
nmes. Vol. I., FbactukfjS, 6H2 pages, 360 beautiful illustiatioos. Vol. II., IhsLOCA- 
TiONS, 540 pages, with 1G3 illustrations. Complete work jwil ready, cloth, $5.50 ; leather, 
$7.60. Either volume separately, cloth, $3.00; leather, $4.00. 
— .., J... ....... -'"•-■TcatloDBBBltlitaughlandpraottoedby^the 






TheappearaDoeoftbesecond TOlume marki 
- — '-tlon of the author'a original plan otpropi.r- 
Fork which should present In the fulleet 
■ all that is known on the cognate subjecle 
:luies and Dlalooaticina. TSo volume on 
■eaaasumad at once the position ofauthortly 
inhject, end ita companion on Dislocations 
doubCbe similarly recalTed. The cKwIng 
of Dr. Stimiwn'a workoihlbits the surgery 
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HAMILTON, FBAJfK H., M. D., LL. J>., 1 

aurgem to BeUevut Hospital, Xae York. ■ 

A Practical Treatise on Fractures and Dislocations. Seventh edition 
thorounhly revised and much improved. In one very bandsoaie octavo volume of 998 
pages, with .'579 lIlHstrations. Cloth, $5.50: leather, JB.SO. 

Thia book Is without a rival in any language. It I fully given. The book Is so well known that It dOM 
if essentially a practical treatlae, and It satherH not require any lengthened review. Wasanonly 
within its covera almost everything vnliiable that s^ thai It ia still unspnroaohed as a IieMlab — 
IiAa been wrlttea about AncturBB and dislocatlone. The Dublin Journal of JIfcilicsl Seitnet, Feb. UaS. 
riflpriDc/pyea and methods of trestment ate vers 1 

-/VKff; T. I*TCKMRnfQ, J". K. C. S., 

At-rira™toandZ«i:utwonSarffB-tfatSl.Qwg«'«HoapiI<J,L(m4tm. -b.^ 

Jrocturos and Dislooationa. 1° one \2mo. ■soYrane ifl bw ^^V^i 'Own 
-'nUonB. L,iinp cloth, $2.00. See Scrxa of amicol ManwJ*, ta^B t ^ 
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BVBSJSTT, CHARLES H., A. M., M. I)., ~— — 

Frofasor of Otology in the Philadilpkia Polyclinie ; Presidmt of iht A mtriem Olelogieal Soeitt^. 

The ESar, Its Anatomy, Phyaiology and DiaeaseB. A Practical Treatise 
lor Iha use gf Medical Studenis and Practitioners. Second edition. In cine handsome 
oobivD volume of 5SU pages, with 107 illustrationB. Cloth, $4.00 ; leather, $5.00. 

pleBBurelhBapjwBrBnceofRBerciiid carried out, and much npw msller sdJed. Dr. 
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IDr trie dodk la ropieie nun Taliiab!e Infon 

rOLITZEJR, AH AM, 

ImpervU- Royal prof. !•! A tirnl Thernp, in tht Unix, of PTmna. 

A Text-Book of the Sar and its Diseases. Translsted, st the Author's re- 
quest, by Jambs Pattbbson CArHELifl, M. D., M. R. C. S. In one handsome octavo toI- 
ume of 800 iiaKes, vrith 257 original illustrations. Cloth, $5.50. 
The vfhola work tan be rwomniBiided as ■ «![■ I the practitioner in hit treatmenl.-flMton Iftdiaa 

JULER, IlEXRY E., £". B. C. 8., 

.Senior Aii'ISlirff«m,fioj/oi Wesi'imuter OpMhalmie Hoip. ; tMcClinieat Ats't,Mi>OTfitldt, London. 

A Handbook of Ophthalmio Soience and Practice. !□ nne handsome 
OC14LTO Tolntue of 4<)0 paeea, with 125 woodcuts, 27 colored plates, selections from tiie 
Test-ljpes of Jaeger and Snellen, and Holmgren's Color-bhndnesa Test. Cloth, $4,50 ; 
leatlier, $5.50. 



_ , . . concise deactlpttons 

and lypleal iliustrationa nf ail important eye olfec- 
tlons, plB«ed la jaiUpositiDD, so »■ (a be ({raaped 



*l 



: of ophtbaimj 



,.. --Eepled vle«r -' - 



WETTLSSBIP, BDWABD, F. B. C. S., 

Ophlha/mic Surs- and tect. un Ophlh. Surg, at Si. Thamat' Botpilat, London. 

The Student's Guide to Diseases of the Eye. New (third) edition, thor- 
oughly reviaed. With a chapter on the Detection of Color-BiindDeBfl, by William 
Thomsos, M.D., Professor of Ophthttlmology in the Jeflerson Medical College, In one 
12mo. Tolnmeof 479 pages, with 164 Ulust., test-types and formulie. Cloth, ^. 

The eitent of the aaie of tbia now accepted in the chapter devoMd to opentiona. A yetj 
authority has coneiusiiely shown that Ite claim for impottantpartof ihenork to Eeneral practttionm 
bTorwaBnotanliDulnaryone. The Introductory Is lliat embraced in the considerattoo uf eye din- 
chapter on optical oatllnea la a wonderrnlly clear eaeea [o ralation to general diaeanea aod cnndi- 

declalDn ef charactei baa fully impreaaed hia pro- Into a formulary la adopted, and it conlalna murh 
dDotlon, and tbia ia nowhere mors apparent than useful knowle(fge.~£uurA. PrattiUonn; Dec. IseT. 



IfORRIS, WM. F., M. 2)., and OLIVER, CRAS. A., M. D. 

Cilii. Prof, of Ophlhal-malogy in Uiitr. nfPa. 

A Text-Book of Ophthalmology. In one octavo volume of about 500 pages, 
with illuBtralions. Preparing, 

CAMTEB, B. BBUDBNELL, * FBOST, W. ADAMS, 

B. B. C. S., B. B. C. S., 

iSiimio Surstrv at St. Oiorat'a Boapital, Leclurir on Op/iWo!niie Surasrti at St. 

London. Bcorsc-t Hospital, London. 

Ophthalmio Surgery. In one 12mo. volume of 559 pages, with 91 woodcuts, 
color blindness ttist, test-types and dots and appendix a! formula!. Cloth, $2.25. See 
Series nf ClinuxU Muiaade, page 4. 



WELLS, J. SOELBEBG, F. B. C. «., 

Profusor of Ophihalmoto^ in Kini/'a CoUtge Eospilal, London, tie. 

A Treatise on Diseases of the Eye. New (fifth) American from the third 
Londoa edition. In one large octavo volume. Prepariru/, 

BBOWSE, EBCtABA^, 

S^^Sion lo the Liverpool Sye and Ear Jnfh-inary and to tJie Disptrwtrj/ for Shin Disaaaei. 
How to Use the Ophthalmoaoope. Being Elementary Instructions in Oph- 
IhalmoBCOpy, arranged ibr tlie use of Students. In one small royaJ 12mo. volume of 116 
pages, wilL 35 illustrations. Cloth, $1.00. 

LAURENCE AND MOON'8 HANDY BOOK OF \ l.\'«aOTS O^ \-B,i\>».Vfa'^^'^^'l-^^'^, 
OPETHALMIG SUBSERT, for the use of Pr«-\ KliO 5,'^X.\A^»■."Cl«^^\Wl.■a*K^^«»* 
attoDBrs. Seaond edition. In one octavo voV-\ UBecVi. a ^o,,1I»'OT-.W,'^'«»- "^^"^^ 
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ROBERTS. WILLIAM, M. J>., 

L6cCtii-frr on Mtdidnt in Iha Uaiuhtller Scliool of Maiieint, ite. 

A Fraotioal Treatise on Urinajry and Benal DiseEwes, including ITn 

nary Depoaita. Fourth American from the fourth London edition. "■" i.=_* 

Bome ocUvo volume of 609 pages, with 81 illuBtrationB. CIoth.f3.50. 
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MORRIS, MEJfRT, M. B., F. R. C. 8., 

Bargain to and Lecturer on Sargsry at Middluex HotpiM, London. 

Surgical DiseaseB of the Eldnsy. Inonel^mo. volumeof554pagee,irith4 

woodculs, and G colored plates. Limp cloth, $2.25. See Stria of Ctinieal Mamaah, page ' 
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LUCAS, CLEMENT, M. B., B. S., F. B. C. S., 

Scniffr AiMitnni Sitrgvmto (hij^'i nospitat, Londtm- 

Diseaaes of the Urethra. In oce ISmo. volame. Preparing, 
of Cliniail Manwyls, pii4[e 4. 

THOMPSON, SIR HESBT, 

Burgton and PFofator of Clinical Surgay to &niinr«<u Ctolls)! Hi 

Iieotures on Diseases of the tTrinary Organs. 
tMrd English edition. In one Sto. volume of 203 pp., with 21 



mital, London. 

Becood American from I 

illuatratioiu. Cloth, $2: 

By the Same Author. 
On the Pathology and Treatment of Strioture of tbo Urethra ai 
Urlnai? FistulBB. From the third English edition. In one octavo volume of i 
pages, with 47 cuts and 3 plains. Cloth, (3.50. 



THE AMEBIC A]f SYSTEM OF DENTISTRY. 

In TreatiBes by Various Authors. Edited bv Wilbdk F. Litch, M, 

" " " - -*....- ^ -- " - '^ — ->eutiM In 

^ . , volumes c 

illustratiooB and 9 full page pUlee. Per volume, doth, fl 
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COLEMAN, A„ L. R. C. F., F. R. C. 8., Exam. L. 2>. S., 

StmiiiT Ilmt. Surg, and Lcrt. on Dant.SuTg.at St. Bartholommii' I Botp.imitha Dent. Bom- liutbm. 

A Manual of Dental Surgery and Pathology. Tborongbl? revised and 
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GROSS, SAMUEL W., A. M., M. JD., LL. !>., 

frofaiorafthaJyindplanfSargsniiaulof ainical Surgery in the J^irrton medical CaUegi of Fhila. 

A Practical Treatise on Impotence, Sterilit?, and Allied Disorders 
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handsoine octavo volume of 163 pages, with 16 illuBtratlons. Clolh. $1.50. 
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The Fatholog3^ and Treatment of Tenereol Diseasss. lacludlng the 
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Syphilis, its Morbid Anatomy, Diagnosis and Treatment. Specially 
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tL D., Demonstmlor of Pathological Eistolog? in the University of PenasylTania, and 
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'ork ia their beat, it 



—7^ LoTidon JVael 



lutmetlTi 

BUTCHINSON, JONATBAJf, F. B. S., F. S. C. S., 
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A Practical Treatise on the Diseases, Xnjuries and Malformations 
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jiBges, with 170 U lustrations. Cloth, ^.50. 
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Ciit«. In one la^rge quarto volume of 6-12 uoiihle^columned pages. Strongly bound 
rioth, t>14-(!0. SpecimenH of the plates and letter-press will be forwarded to any addre 
tVta by ninil, on receipt of six cents in postage stamps. 

BAMSBOTHAM, FRAJfCIS H., M. D. 

Tho Frinoiples and Practice of Obstetrio Medioine and Surgerj:^ 

III refi-Tcnis! lo the Process of Parturition. A new ami enlarged edition, tlioroughlyrevisea 
lij Ih* Aiillior, With additions by W. V. Keatinu, M. D., Professor of Obstetrics, etc- 
lu lliK JHfirn'm Medical College of Philndeiphia. In one large and handsome iinp«i>l 

ni4*-' '"■! r.r itWi Tia^Bfl, with 64 fiill-psge plates and 43 wotflcuta in the text, contain 

I,,,. I. :.ififul Gguree. Strongly bound in leather, with raised bands, (7.. 



' i-:s, M. n. 

■ Diseases of Women. Third American from th« thiid 

O Tolvune of Ma pages, C\t>(.k,^.75; leather, $4.75. 
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BAMVnr, THEOFBILV8, M. J>., LL. J>., 

J^.qfObUtirieatmath6J>i8&UM<tfWomnittfHdChUdrmm 

The Scienoe and Art of Obstetrics. In one handamne 8yo. volume of 697 
pagefl^ with 214 engravings and a oolored plate. Cloth, $4u25; leather, $5.25. 



It is a ripe harvest that Dr. Parrin offers to his 
readers. There is no hook that can be more safely 
recommended to the student or that can be turned 
to in moments of doubt with greater assurance of 
•id, as it is a liberal digest of safe counsel that has 
been patiently gathered.— 7%« Ameriean Journal 
iff the iimUeal St^enees, July, 1887. 

There is not in the language a treatise on the 
rabjeot which so completely and intelligently 

geans the whole field of obstetric literature, giv- 
g the reader the winnowed wheat in concise and 



well-Jointed phraMw in language of ezoepUonal 
purity and strength. The arrangement of the 
matter of this work is unique and exceedingly 
fayorable for an agreeable unfolding c^f the soieuoe 
and art of obstetrics. This new book is the easy 
superior of any single work among its predet^es- 
sors for tlie student or practitioner seeking the 
best thought of the day in thin department of 
medioine.~7%« Amtriean PraetitUmtr ami IfrnM^ 
April 2, 1887. 



BAMNE8, BOBJEBT,' M. D., and FAJSTCOUBT, M. !>., 

Fhyt, to the Q&n«ral I^inp-tn ^osp., Lond, Obatttrie Ph^ to St, Thomai* Jiotp»t Lotid, 

A System of Obstetric Medicine and Surj^ery, Theoretical and Clin- 
ical. For the Student and the Practitioner. The Section on Embryology oontribute<l by 
Prof. Milnes Marshall. In one handsome octavo volume of 872 pages, with 281 illus- 
trations. Qoth, $5 ; leather, $6. 

the best obstetrical opinions of the time In a 
readily accessible and oondenHed form, ought to 
own a copy of the book.— Journal qf the Amemcan 
Meiical A89oeiationt June 12, 1880. 

The Authors have made a text-book whlsh Is In 
every way quite worthy to take a plane bealde the 
best treatises of the period.— i\rct0 Yc/rk Medt^ 
JourtMl, July 2, 1887. 



The immediate purpose of the workistoftimish 
a handbook of obstetric medicine and surgery 
for the use of the student and practitioner. It is 
not an exaggeration to s^ of the book that it is 
the best treatise in the English language yet 
published, and this will not be a surprii^ to those 
who are acquainted with the work of s the elder 
Barnes. Every practitioner who desires to have 



JPZATFAIB, W. 8., M. B., F. B. C. P., 

Profesaor of Obatetrie Medicine in Kinf/'s CoUege^ London, etc, 

A Treatise on the Science and Practice of Midwifery. New (fifUi) 

American, from the seventh English edition. Edited, with additions, by Kobkrt 1'. iIau- 
BIB, M. B. In one handsome octavo volume of about 700 pages^ with 8 plates and about 
200 engravings. In press, 

A notice of the previous edition is appended. 

Stadents and practitioners alike have already 
found out the advantage of possessing a work em- 
bodjring all the recent advances in the science 
and practioe of midwifery. It has deservedly be- 
come a standard toeatise apon the subleot. The 
Author has endeavored to dwell especially on the 
practical part of the subject^ so as to make the 
work a useftil guide in this most anxious and re- 



sponsible branch of the profession. At the same 
time, the purely theoretical portion has not been 
neglected. Dr. Playfair*H treatise may fairly ii» 
said to represent the modern school of teaching. 
It is a well-arranged and oareAilly digested 
epitome of (he science and praoUoe of midwifery 
wnich has greatly oontribuied tothe aiivaooement 
of the BUidy^JiHUeh Medkal Journal, Jan. a, UM. 



KINQ, A. F. A., M. D., 

ProfeeaorcfObetetriee amd Diseaeee of Women in the Meiioai I>§poirtmm 4 of tko OoUmbkm Unkeor' 
•tl^, WaeMngUm, D.a,andintke VnieertUy of Vermont, ete. 

A Mannal of Obstetrics. New (fourth) edition. In one verr handsome ]2mo. 
Toloine of about 400 pages, with 140 illustrations. In press. 

A notice of the previous edition is appended. 



This little manoal, certainly the beet of its kind, 
taiiy deserve* the popularity whioh tias made a 
thlra edition necessary. Clear, piaetical, ooneise, 
tte liM(nhingii are so folly abreast with recent ad- 



vances fn obetetrie science that but few wilntn 
oao be erltlcised^— iCmeriMm Journal of (AmUvrice^ 
Mareh,lS97. 
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'B, FOBBTCB, A. M., HI. B.. LL. B. JCOin., 

ainical Prtifaear of mtwifory and the DUeaeee of Women in the BeUevue W»eniUA MoMeal CkdUffS, 
Nm York, Honorary FeUow of the Ohetetrieol Societies of London and K4%nhurgh. ete., ei^. 

Obstetrical and Clinical Essays. In one haoflsr/me VStof}. volume of aU/ut 
pages. Preparing, 



BAJBLBY. JOBJ9 8., M. B., 

ObeUtriBian to the Philadetphia HoeptUU. VLce-PreetdeiU of the OhettL SoeUt^ of PhUadelphia, 

iztra- Uterine Pregnancy: Its Clinical History, UU^mln, yrupMnis 
In one handsome ocuro volume of 1^2 pages. CJl^Hh, i^\iJAh 



and 



wnrcKEL, F. 

A Complete Treatise on the Pathology and Treatment of Childbed^ 

For Students and Practitionen. Tranfc]at4S9d, with tlie i:f/ntMit of the Auth'^r, fr/ta the 

edition, by J. K. Chaj^wjck, M. f>. <'>ctavo 4f9i pages. C1/Ah, ^iJf^K 



ASBVnOAJS nAmCAh treatise 0» THK J CHrRCHILL 0?» THE prjEKKEKAL FE\Kf. 
DISEASES PECTLIAK TO W0MR5. TniM i ASU t/THKH, IflHKJkHVM PfA^'LlAlt Ih W'> 
Amerleaa from tte third afid rerised Ixicd'ya { MK>', la 'y&««Tv y'A,»4¥A M««t«. ^>Af..i2.V>, 
•dUtoii. In ooe »v«. v/.^m. MA. CMi^ ffeJM, UZVri O^ TUK HAl r;EE. Mh^H A5J> nfua- 

TAK9EB 05 PBE^5A5CTr Oettvc, 4M pefet, ! KE5T OF CHJLVbKSJ fKVEtL ia CM *f«. 
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